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PREFACE. 


In  publishing  a work  dealing  in  a systematic  manner 
with  the  many  problems  pertaining  to  the  design,  con- 
struction and  equipment  of  public  baths  and  wash-houses, 
the  object  of  the  author  has  been  not  only  to  afford 
information  of  practical  value  to  the  architectural  pro- 
fession, but  to  endeavour  to  suggest  such  future  improve- 
ments and  modifications  in  existing  arrangements  as 
may  command  the  attention  of  Baths  Commissioners, 
and  others  actively  interested  in  the  promotion  of  clean- 
liness among  the  masses.  It  is  hoped  that  the  publi- 
cation of  matter  relating  to  baths  and  wash-houses  may, 
in  however  small  a way,  promote  the  building  of  more 
bathing  establishments.  The  public  baths  movement 
has  abundant  and  vigorous  life,  and  is  gathering  strength 
year  by  year ; but  further  ventilation  of  the  subject,  in 
such  measure  as  may  be  possible  by  means  of  a small 
technical  treatise,  may  prove  a wholesome  stimulus  to 
the  enterprise  of  such  authorities  as  have  the  initiation 
and  inauguration  of  bath-building  schemes.  Much  has 
been  accomplished  since  the  passing  of  the  Baths  and 

Wash-houses  Act.  Much-very  much-remains  to  be 
done. 

The  present  work,  like  its  predecessors,  originally 
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appeared  as  a series  of  illustrated  articles  in  the  Building 
News.  It  has  been  carefully  revised,  and  a plan  and 
sections  of  a complete  public  bath-house  have  been 
added  to  the  illustrations.  In  treating  the  subject,  the 
author  has  had  in  view  three  broad  divisions : — (i)  the 
bath-house ; (2)  the  wash-house  ; and  (3)  the  engineer- 
ing and  water-fitting  department.  First,  therefore,  the 
bathing  department,  with  its  slipper-baths,  swimming- 
baths,  vapour  and  shower-baths,  has  been  considered  ; 
then  the  wash-house  and  laundry,  with,  the  washing  appli- 
ances, drying  arrangements  and  ironing  and  mangling- 
rooms ; and  lastly  the  engineer’s  and  water-fitter’s 
department,  with  the  question  of  water  supply,  tanks 
and  fittings,  boilers,  engines  and  machinery,  and  the 
heating  of  swimming-baths  — subjects  so  frequently 
neglected  by  the  architect.  The  practical  consideration 
of  the  provision  of  hot-air  baths,  and  the  problem  of 
providing  cheaper  warm  baths  for  the  poor  have  been 
considered  in  special  chapters. 


37  Norfolk  Street,  Strand  : 
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K* 

CHAPTER  I. 

INTRODUCTION. 

The  importance  of  the  subject  of  public  baths  and 
wash-houses  cannot  be  over-estimated,  either  on  the 
grounds  of  public  well-being  or  of  political  economy. 
Regarded  as  features  in  present-day  life,  the  public 
bath  is  an  instrument  of  the  most  powerful  order  for 
elevating  the  masses  and  stimulating  a desire  for  self- 
improvement.  To  make  an  habitually  dirty  man  clean, 
is  to  create  in  his  inmost  soul — even  if  but  temporarily 
—a  desire  to  rise  out  of  the  squalor  and  filth  with  which 
he  may  be  ordinarily  encompassed.  It  is  only  the  true 
public  bath  that  can  be  made  serviceable  to  this  end. 
The  houses  of  the  poor  have  not,  and  cannot  well  have, 
the  benefits  of  properly-fitted  baths  ; and  although  it  is 
now  usual  to  find  the  homes  of  the  lower  middle-class 
provided  with  excellent  bathing  arrangements,  the  rank 
and  file  of  the  working  classes  have  none.  It  is  this  vast 
mass  of  humanity  that  can  only  be  reached  by  induce- 
ments held  out  by  the  cheap  baths  of  public  bathing 
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establishments  ; and  it  is  our  poorer  brethren  that  the 
framers  of  the  Baths  and  Wash-houses  Act  had  princi- 
pally in  mind,  or  they  would  not  have  set  such  narrow 
bounds  on  the  charges  for  the  baths  and  washing  con- 
veniences. 

It  must  be  a most  gratifying  sight  to  all  who  have  at 
heart  the  welfare  of  the  poor  to  see  a hundred  or  more 
women  at  work  in  a well-appointed  public  laundry  ; for 
here  in  a few  hours  they  can  do  a week’s  washing  and 
drying,  saving  all  the  discomfort  and  misery  of  “washing 
day  ” at  home.  And  the  hard-headed  economist  will  be 
reassured  to  learn  that  at  all  existing  establishments  the 
washing  department  has  been  found  an  unqualified  suc- 
cess, superintendents,  at  most  places,  telling  the  visitor 
that  they  could  well  occupy  further  washing-stalls,  the 
wash-house  being  frequently  crowded  to  excess. 

Much  that  is  interesting,  and  not  wholly  uninstruc- 
tive  practically,  will  be  found  in  the  history  of  the  public 
baths  and  wash-houses  movement  in  this  country.  In- 
formation upon  this  point  will  be  found  in  a pamphlet 
by  Messrs.  Ashpitel  and  Whichcord,  published  shortly 
after  the  passing  of  the  Act,  and  in  a book  entitled 
* Sanitas  Sanitatum  et  Omnia  Sanitas,  by  Mr.  Richard 
Metcalfe,  the  hydropathist.  The  first  * public  baths  and 
wash-houses  in  this  country  were  erected  at  Liverpool, 

* I do  not  include  early  and  spasmodic  attempts  to  establish  public 
baths.  Perhaps  the  very  earliest  attempt  in  this  direction  was  when,  about 
the  last  quarter  of  the  17th  century,  the  Duke  of  York  provided  in  London 
a certain  public  bath  called  “The  Duke  of  York’s  Bagnio.”  Medals  or 
tokens,  bearing  the  figure  of  a man  for  men’s  baths  and  a woman  for  women’s 
baths,  with  the  respective  days  of  admission,  were  issued.  These  tokens 
are  now  extremely  rare. 
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where  the  St.  George’s  Pier  Head  Baths  were  opened 
in  1828.  In  1849  the  Corporation  of  Liverpool  increased 
their  bathing  and  washing  accommodation,  and  erected 
two  new  establishments — one  in  Paul  Street,  and  the 
other  in  Cornwallis  Street.  As  with  all  innovations 
and  reforms,  the  early  progress  of  the  movement  in 
London  was  slow.  In  September  1844,  the  Lord 
Mayor  convened  a meeting  for  the  formation  of  an 
“Association  for  Promoting  Cleanliness  among  the 
People,”  which  resulted  in  the  establishment  of  one  of  the 
first  baths  and  wash-houses  in  London— a building  in 
Glasshouse  Yard,  near  the  London  Docks.  Such  was  the 
success  of  this  establishment  that  its  promoters  erected 
a larger  set  of  baths  and  wash-houses  at  Goulston 
Square,  Whitechapel.  The  hopes  raised  by  the  first 
success,  however,  were  not  sustained,  and  the  second 
establishment  gradually  fell  into  decay,  and  was  closed 
until  taken  over  by  the  Vestry  of  Whitechapel. 

In  1846,  chiefly  owing  to  Sir  C.  Scudamore’s  efforts, 
another  establishment  of  this  kind  was  erected  by  a 
private  association  in  George  Street,  Euston  Square, 
the  water  being  gratuitously  supplied  by  the  New  River 
Company.  This  was  a successful  undertaking,  and  in 
addition  to  its  baths  and  washing  conveniences  had  a 
department  for  “cleansing,  purifying  and  disinfecting 
the  dwellings  of  the  poor,”  which  effected  much  good  ; 
but  the  New  River  Company  abolishing  their  reservoir, 
the  establishment  had  to  be  closed.  It  is  thus  evident 
from  even  this  slight  sketch  that  public  baths  and  wash- 
houses would  not  flourish  under  semi-philanthropic  or 
private  enterprise.  Public  measures  were  required.  In 
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1835,  Mr.  J.  Silk  Buckingham  introduced  a Bill  into 
the  House  of  Commons,  but,  owing  to  opposition,  failed 
to  get  the  measure  passed.  In  1846,  on  the  8th  of 
June,  the  Bishop  of  London  presented  five  petitions  on 
the  subject  to  the  House  of  Lords,  praying  for  increased 
facilities  for  cleanliness  available  for  the  masses,  and  on 
the  19th  of  the  same  month,  Sir  G.  Grey  introduced  a 
Bill,  which  received  the  Royal  assent  on  the  26th  of 
August,  1846. 

Thus  the  Baths  and  Wash-houses  Act,  whereby  any 
vestry  and  borough  may,  under  stated  conditions,  pro- 
vide suitable  establishments,  came  into  operation,  and 
put  in  movement  a powerful  lever  for  humanising  the 
physically,  mentally  and  morally  debased.  The  Act 
has  been  amended  at  various  times,  and  is  procurable 
in  four  sections,  the  original  Act,  and  the  amendments 
of  succeeding  years.  All  who  have  to  do  with  design- 
ing these  establishments  would  do  well  to  make  them- 
selves familiar  with  the  provisions  of  the  Act  and  its 
amendments,  although  there  is  little  contained  in  any 
of  the  clauses  that  actually  affects  the  plans  of  the 
architect ; and,  there  being  no  central  authority  cor- 
responding to,  say,  the  Education  Depaitment  for  board- 
school  building,  no  rules  and  regulations  have  been 
drafted  for  architects’  guidance.  There  is,  however,  one 
section  of  the  Act  that  governs  practical  planning, 
i.e.  the  one  relating  to  the  proportion  of  cheap  baths 
to  those  of  a higher  price,  and  the  architect  should  also 
be  acquainted  with  the  provisions  of  the  schedule  of 
prices  to  be  charged,  and  its  amendments. 
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CHAPTER  II. 

SCHEDULE  OF  ACCOMMODATION. 

The  baths  authorised  to  be  provided  by  the  Act,  as 
amended,  are  : — Swimming-baths,  warm  slipper-baths, 
cold  slipper-baths,  vapour-baths,  and  warm  and  cold 
shower-baths.  The  “hot-air”  bath*  is  not  mentioned 
in  the  Act.  At  the  time  of  the  drafting  of  the  original 
Bill,  the  vapour-bath  was  more  generally  known  than 
the  Turkish  bath,  and  the  promoters  of  the  Bill  appear 
in  consequence  to  have  naturally  incorporated  the  former. 
Being,  however,  inferior  both  as  a cleansing  and  sudo- 
rific expedient,  it  is  much  to  be  hoped  that  some  day 
the  hot-air  bath,  at  a low  price,  may  be  substituted  for, 
or  added  to,  the  vapour-bath. 

The  object  of  the  Public  Baths  and  Wash-houses 
Act  is  to  promote  health  among  the  people  by  means 
of  cleanliness.  The  most  effective  means  should  there- 
fore be  employed.  As  at  present  arranged,  the  value 

* I hesitate  to  employ  the  designation  “Turkish  bath,”  because  to  do 
so  seems  immediately  to  create  in  many  minds  the  idea  of  a luxury  pure 
and  simple  the  coffee  and  cigars,  apparently,  being  more  obvious  than 
the  cleaned  skin.  Yet  if  the  Turkish  bath  be  simply  a sybaritic  luxury,  a 
change  of  linen  is  equally  as  epicurean.  Accordingly,  some  might  argue, 
a clean  shirt  is  as  superfluous  as  a clean  skin. 
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of  the  several  baths,  as  cleansing  agents,  included  under 
the  Act  may  be  stated  as  follows  : — 

1.  Vapour-bath. 

2.  Warm  slipper-bath. 

3.  Warm  shower-bath. 

4.  Cold  slipper-bath. 

5.  Swimming-bath. 

6.  Cold  shower-bath. 

The  warm  slipper-bath  is  the  most  generally  useful 
of  this  list,  the  vapour-bath  being  little  used,  unap- 
preciated, and  apparently  unpopular.  People  who  use 
the  cold  slipper-bath  for  cleansing  purposes— as  distinct 
from  a refreshing  tonic,  as  in  hot  weather — can  really 
get  very  little  cleansing.  The  cleansing  value  of  such 
baths,  and  the  swimming-bath  and  shower-bath,  is  to  be 
found  not  so  much  in  the  immersion  in  the  water  as  in 
the  subsequent  vigorous  towelling.  In  a pamphlet  just 
issued  * on  the  progress  and  position  of  the  Corporation 
Baths  and  Wash-houses  at  Glasgow,  there  occur  some 
very  pertinent,  if  unconscious,  remarks  bearing  on  this 
point.  Referring  to  the  discoloration  of  the  water  in 
the  swimming-bath,  caused  by  the  clayey  matter  held 
in  suspension  in  Loch  Katrine,  Councillor  Walter 
Wilson,  the  author,  says  that  while  the  foreign  matter 
in  the  water  is  popularly  believed  to  come  off  the  skin 
of  the  bathers,  “ even  if  chimney-sweeps  or  others  direct 
from  their  work  were  allowed  to  enter,  they  would  be 
almost  as  black  when  they  left  the  water  as  when  they 
entered  it,  the  oily  skin  having  a greater  affinity  than  the 

* 1892. 
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water  for  what  may  be  called  skin-dirt!'  I have  italicised 
the  last  few  words  because  they  should,  I think,  cause 
thoughtful  readers  to  reflect  a little  upon  the  principles 
adopted  in  our  public  baths,  so  far  as  concerns  the 
desired  end  of  cleanliness  of  person. 

Practically  the  only  cleansing  baths  in  the  schedule 
of  the  Baths  and  Wash-houses  Act  are  the  warm 
slipper-baths.  The  swimming-bath  is  a species  of 
gymnastic  exercise  with  a certain  slight  cleansing  power. 
It  would  be  much  more  reasonable  to  say  of  the 
swimming-bath  that  it  is  a mere  luxury,  and  that 
cleansing  of  the  body  could  be  far  better  accomplished 
by  ordinary  warm  baths,  than  to  cast  reflection  on  the 
hot-air  bath. 

When  the  Paddington  public  baths  and  wash-houses 
were  about  to  be  erected,  application  was  made  to  the 
Local  Government  Board  to  ascertain  the  legality,  or 
otherwise,  of  including  the  Turkish  bath  in  the  proposed 
establishment,  and  the  reply  of  the  Board  was  to  the 
effect  that,  although  the  statutes  contained  no  definition 
of  baths,  “the  schedule  to  the  statutes  io  and  II  Viet, 
cap.  6 1 recognises  a vapour-bath,  and  the  Board  there- 
fore apprehend  that  there  would  be  no  legal  objection  to 
the  establishment  of  a Turkish  bath.”  As  this  was  some 
nineteen  years  ago,  it  is  to  be  supposed  that  not  the  law 
but  those  who  carry  it  into  effect  have  so  often  prevented 
the  addition  of  the  hot-air  bath. 

From  a financial  point  of  view,  the  swimming-bath  is 
found  to  be  a gratifying  success,  and  it  is  therefore 
impossible  and  undesirable  to  unfavourably  criticise  it 
on  the  score  of  its  small  value  as  a cleansing  bath. 
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Moreover,  swimming  being  an  excellent  form  of  athletic 
exercise,  arrangements  to  encourage  the  use  of  such 
baths  are  in  eveiy  way  worthy  of  commendation  ; and 
yet  another  point  in  favour  of  the  swimming-bath  is  that 
its  existence  doubtless  leads  many  to  bathe  occasionally 
who  would  otherwise  seldom  or  never  wash  themselves 
in  any  way.  Unfortunately,  the  attendance  at  swimming- 
baths  falls  off  regularly  at  all  establishments  towards  the 
winter  months.  In  the  Glasgow  pamphlet,  alluded  to 
above,  is  a table  showing  how  exactly  the  variation  of 
such  attendance  coincides  with  the  rise  and  fall  of  tem- 
peratures throughout  the  seasons.  For  this  reason,  most 
of  the  London  establishments  close  their  swimming-baths 
at  the  end  of  October,  or  thereabouts — or,  at  least,  they 
close  the  larger  baths,  and  use  throughout  the  winter 
months  only  one  of  the  smaller  swimming-basins.  For 
this  reason,  also,  it  is  often  arranged  that  the  large 
swimming-bath  hall  shall  be  convertible  into  a place  for 
entertainments,  &c.,  during  the  winter  months,  and  the 
architect  is  frequently  called  upon  to  make  provision  for 
this  conversion. 

The  question  of  class  naturally  requires  consideration 
at  an  early  stage.  Much  in  this  way  depends  upon  the 
place  and  position,  and  the  neighbourhood  where  the 
baths  are  erected.  In  the  amendment  of  the  Act  of  May 
27,  1878,  the  schedule  definitely  provides  for  three  classes 
of  swimming-baths,  at  sums  not  exceeding  eightpence, 
fourpence  and  twopence  for  each  person.  In  London 
parishes  three  classes  are  seldom  required,  two  being 
found  sufficient.  In  the  department  of  slipper-baths 
the  Act  limits  the  charges  of  the  lowest  class  baths, 
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and  refers  but  vaguely  to  “baths  of  any  higher  class” 
as  the  Commissioners  may  think  fit,  the  charges  not  to 
exceed,  in  any  case,  three  times  the  amounts  charged  for 
the  lowest  class.  Two  classes  of  slipper-baths  are  found 
sufficient. 

In  the  wash-house  department,  the  amendment  of  the 
2nd  of  July,  1847,  provides  for  “wash-houses  of  any 
higher  class  ” (than  the  lowest)  “ at  such  charges  as  the 
Council  and  the  Commissioners  think  fit.”  In  practice, 
only  one  class  is  required. 

In  distributing  the  various  classes  great  care  and  fore- 
thought, and  some  experience,  are  required,  especially 
when  the  exigencies  of  the  site  are  opposed  to  any  easy 
solution  of  the  problem.  Badly  arranged  entrances  and 
an  unskilful  disposition  of  the  various  departments,  so 
far  as  regards  the  classes,  may  militate  much  against  the 
success  of  the  institution. 

Vapour-baths  have,  in  the  past,  been  supplied  by  the 
old-fashioned  vapour-box  ; but  it  is  only  here  and  there 
that  we  find  even  this  simple  sudatory  expedient  pro- 
vided. In  many  establishments  the  vapour-bath  is 
entirely  ignored.  Yet  in  the  schedule  attached  to  the 
amendment  of  the  Act  dated  July  2,  1847,  vapour-baths 
are  specifically  mentioned,  and  the  charge  fixed  at  a 
similar  rate  to  that  for  warm  baths. 

It  will  thus  be  seen  that,  in  the  majority  of  instances, 
the  public  baths  of  this  country  afford  no  means  of 
sudation  to  the  bathers  who  frequent  them.  In  most  of 
the  public  baths  of  Germany  we  find  complete  hot-air  and 
vapoui -baths  provided.  Pending  the  general  introduc- 
tion of  the  Turkish  bath  in  the  public  bath-houses  of  this 


10 


PUBLIC  BATHS  AND  WASH-HOUSES. 


country,  it  should  be  the  least  endeavour  of  Baths  Com- 
missioners to  provide  the  ordinary  vapour-box  in  as 
complete  a manner  as  possible.  It  should  be  placed  in 
a room  or  chamber  fitted  with  warm  and  cold  sprays, 
so  that  after  the  sweating  process  the  bather  may  have 
the  necessary  cleansing  and’  toning  warm  and  cold 
ablutions. 

Every  department  should  possess  a vapour-box  in 
default  of  any  more  complete  sudatory  appliances.  Both 
first  and  second-class  bathers  should  have  a bath  of  this 
kind  available  for  their  use.  The  Act  expressly  allows  this, 
and  consequently  it  is  the  duty  of  Commissioners  to  see 
that  such  baths  are  provided.  No  great  amount  of 
space  is  required  ; an  area  equal  to  less  than  two  of  the 
private  bath  enclosures  would  suffice.  The  room  should 
be  lined  throughout  with  glazed  ware,  and  have  a drained, 
tiled  floor ; the  vapour-box,  properly  connected  with  the 
steam  supply,  would  stand  in  one  corner,  and  on  another 
side  of  the  room  would  be  appliances  for  giving  warm 
and  cold  sprays.  Two  dressing-places  should  be  con- 
nected with  the  room,  which,  in  effect,  would  be  a kind 
of  douche-room.  Nothing  in  such  an  arrangement 
would  overstep  the  bounds  of  the  Act  of  Parliament, 
for  the  carrying  out  of  the  idea  would  be  the  natural 
result  of  properly  construing  its  stipulations,  which,  as 
it  is,  are  so  frequently  ignored. 

Section  xxxvi.  of  the  Act  stipulates  that  the 
number  of  baths  for  the  labouiing  classes  in  public 
baths  and  wash-houses  shall  not  be  less  than  twice 
the  number  of  baths  of  any  higher  class,  if  but  one, 
or  of  all  the  baths  of  any  higher  classes  if  more  than 


SCHEDULE  OF  ACCOMMODATION. 


11 


one,  in  the  same  building.  And  section  v.  of  the 
Amendment  of  July  2,  1847,  makes  similar  provisions 
with  regard  to  washing-tubs  — viz.  that  the  number  of 
washing-tubs  or  troughs  for  the  labouring  classes  shall 
not  be  less  than  twice  the  number  of  the  washing-tubs 
or  troughs  of  any  higher  class,  if  but  one,  or  of  all  the 
higher  classes  if  more  than  one. 

We  do  not  find  that,  as  regards  the  proportion  of 
first  and  second-class  baths,  the  stipulations  of  the  Act 
are  generally  observed.  In  buildings  recently  erected 
the  proportion  of  baths  is  not  in  accordance  with  the 
provisions  of  the  Act.  Commissioners,  apparently,  have 
taken  the  matter  into  their  own  hands  ; but  their  action 
is  possibly  illegal.  It  may  be  that  at  times  a different 
proportion  of  baths  is  better  suited  to  the  neighbour- 
hood ; but  section  xxxvi.  of  the  original  Act  is  a wise 
measure  calculated  to  prevent  abuses,  and  to  protect  the 
interests  of  the  classes  for  whose  benefit  the  Act  was 
brought  into  existence.  As  regards  the  proportion  of 
washing-tubs  of  several  classes,  there  being  usually  only 
one  class  and  charge  for  the  use  of  the  public  laundries, 
section  v.  of  the  Amendment  of  1847  calls  for  no 
comment. 

Altogether  the  arrangements  for  any  baths,  except 
swimming  and  slipper-baths,  hitherto  made  in  our  public 
bathing  establishments  are  of  a very  rough-and-ready 
description.  Fine  swimming-baths  are  provided,  and 
the  slipper-bath  arrangements  are  usually  complete  ; 
but  should  the  bather  have  a mind  for  a vapour-bath 
or  a hot  or  cold  shower,  the  only  preparations  made 
and  that  only  in  a few  out  of  the  many  bath-houses 
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— are  of  the  most  meagre  description.  There  is  the 
shower,  truly,  but  it  is  only  a rose  inconveniently 
fixed  above  a slipper-bath  ; and  here,  perhaps,  is  the 
vapour-box,  but  so  cramped  in  the  narrow  space  of  an 
ordinary  slipper  bath-room  that  it  cannot  be  effectively 
worked. 

All  points  to  the  need  for  a proper  douche-room  in 
the  public  bath-house — a chamber  where  the  vapour-box 
may  be  placed  and  good  shower-baths  fixed.*  It  is  im- 
possible to  study  the  Baths  and  Wash-houses  Act  and 
its  amendments  without  feeling  that  the  present  accom- 
modation afforded  in  the  average  establishment  is  not  in 
the  true  spirit  of  the  Act.  Swimming-baths  are  made 
much  of  by  Commissioners  ; but  as  a matter  of  fact  it 
was  not  until  an  amendment  of  a date  as  late  as  1878 
that  provision  was  made  for  swimming-baths  ; while  less 
than  a year  after  the  passing  of  the  original  Act,  warm 
and  cold  shower-baths  and  vapour-baths  were  added  to 
the  original  schedule  of  prices  of  ordinary  warm  and 
cold  baths. 

Possibly  it  has  been  found  that  vapour-baths  are 
not  in  any  great  demand  in  public  bath-houses.  To 
this  I would  reply,  that  if  sudatory  baths  were  more 
complete  and  attractive  they  would  surely  become  more 
popular.  It  is  something  of  a duty  on  the  part  of  the 
State  to  educate  the  poor  in  this  matter.  It  is  quite 
comprehensible  that  the  vapour-bath  is  not  so  popular 
as  the  hot-air  bath.  The  former  is  far  inferior  as  a 

* For  plans  and  descriptions  of  douche-rooms,  see  * The  Hydropathic 
Establishment  and  its  Baths.’ 
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bathing  appliance,  and  the  latter  is  infinitely  more 
pleasant.  Every  experience  of  the  past  has  shown  that 
the  hot-air  bath  provided  cheaply  for  the  people  rapidly 
becomes  popular  ; but  the  hot-air  bath  is  not  mentioned 
in  the  Act,  and  I therefore  plead  for  the  only  sudorific 
expedient  included  therein — viz.  the  vapour-bath. 
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CHAPTER  III. 

GENERAL  ARRANGEMENT  OF  BATHS  AND 
WASH-HOUSES. 

The  position  of  the  site,  and  nature  of  the  immediate 
neighbourhood,  has,  or  should  have,  much  to  do  with 
the  scope  and  style  of  the  public  baths  establishment. 
It  is  evident  that  a bath-house  suited  to  a district  wholly 
inhabited  by  a poor  class  of  residents  will  not  prove 
suitable  in  a place  where  there  is  a considerable  propor- 
tion of  comparatively  well-to-do  people.  Baths  Com- 
missioners should  more  thoroughly  study  this  question 
of  site  and  surroundings.  A grand  swimming-bath,  for 
example,  is  not  required  in  a poor  community.  For  such 
a neighbourhood  a large  portion  of  the  site  may  safely 
be  devoted  to  the  wash-house  ; it  being  found  that,  where 
there  are  many  poor  persons  in  the  locality,  the  public 
laundry  is  always  well  patronised.  In  a wealthier  neigh- 
bourhood the  wash-house  is  but  little  needed.  The  first- 
class  swimming-bath,  on  the  other  hand,  will  be  freely 
used  ; and  as  the  price  authorised  to  be  charged  warrants 
some  little  expenditure  on  the  comfort  and  appearance 
of  the  bath,  it  may  be  built  with  some  pretension  to 
architectural  effect. 

In  the  general  scheming  of  the  plan  of  a public  bath- 


GENERAL  ARRANGEMENT. 


15 


house  the  swimming-baths  will  be  found  to  be  the  chief 
governing  factor.  Their  size  renders  them  dominant 
features.  Their  position  being  decided  a key  is  formed 
to  the  remainder  of  the  plan.  This,  broadly  speaking, 
consists  of  the  various  corridors  and  blocks  of  slipper- 
baths,  together  with  the  offices,  waiting-rooms  and  other 
necessary  features.  Having  determined  in  which  posi- 
tion, with  regard  to  the  site,  the  axes  of  the  swimming- 
baths  will  best  be  placed,  it  must  be  ascertained  that 
such  an  arrangement  will  conduce  to  convenient  methods 
of  approach  and  an  economical  and  suitable  placing  of 
the  entrance  halls,  pay-offices,  waiting-rooms,  &c.  The 
latter  may  be  of  no  great  moment,  but  every  importance 
should  be  attached  to  the  methods  of  approach  and  the 
position  of  the  pay-offices.  The  first  aim  should  be  to 
concentrate  as  much  as  possible,  to  bring  as  many 
bathers  as  may  properly  be  brought  in  at  the  same 
entrance  door,  so  that  there  may  be  a minimum  of 
attendance  required  in  the  way  of  ticket-giving. 

Two  principles  may  be  followed  in  this  matter. 
Firstly,  the  classes  may  be  grouped,  and  the  men  and 
women  bathers  enter  at  or  near  the  same  point  ; and, 
secondly,  the  male  and  female  bathers  can  be  provided 
with  separate  and  distinct  entrances,  both  classes  of  men 
entering  one  door,  and  the  women  by  another  entrance. 
Baths  have  been  erected  on  both  principles  ; but  a modi- 
fication of  the  second  is  the  most  to  be  recommended. 
The  separation  of  the  entrance  for  the  sexes  is  a 
desirable  thing  in  all  bath-houses  ; though,  for  the  matter 
of  that,  no  less  desirable  is  the  separation  of  the  classes. 
It  has  been  found  by  experience  that  many  of  the 
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poorer  bathers  do  not  care  to  enter  at  such  an  imposing 
entrance  as  is  sometimes  provided  for  first-class  bathers  ; 
and  anything  that  will  deter  the  poor  from  availing 
themselves  of  the  baths  is  to  be  avoided. 

A women’s  entrance  and  a men’s  entrance  has  been 
found  to  be  the  most  practicable  arrangement.  One 
central  pay-box  will  control  both  men  and  women 
bathers.  On  one  side  of  the  pay-office  will  be  the 
entrance  for  men,  and  on  the  other  side  the  entrance 
for  women. 

The  laundry  entrance  is,  as  a rule,  better  kept  dis- 
tinct from  the  other  entrances.  It  may,  for  the  sake  of 
economy,  be  identical  with  the  entrance  to  the  women’s 
second-class  baths  ; but,  if  possible,  it  should  be  separate, 
as  there  is  so  much  work  occasioned  by  this  department 
that  one  clerk’s  time  is  required  to  control  the  coming 
and  going  of  the  washers. 

Site  has  much  to  do  with  the  question  of  entrances. 
A side  street  for  second-class  entrances,  and  for  access 
to  laundry  and  to  boilers,  &c.,  is  a very  great  gain. 
Commissioners  searching  for  sites  might  well  bear  this 
in  mind. 

Where,  as  so  often  has  occurred  in  London,  a narrow 
cramped  site  is  the  only  one  available,  much  skill  is 
required  to  make  the  entrances  convenient.  In  this  case 
the  whole  of  the  bathers’  entrances  will  certainly  have  to 
be  grouped  into  one,  men  entering  on  the  one  hand  of 
the  pay-office  and  women  on  the  other,  while  stokers, 
engineers,  &c.,  may  have  to  make  their  way  through  the 
laundry  entrance. 

It  is  a common  practice  to  place  the  first-class 
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swimming-bath  so  that  it  may  be  entered  directly  from 
the  hall  or  vestibule.  By  this  means  direct  access  is 
gained  to  one  of  the  busiest  departments  of  the  es- 
tablishment, and  provision  is  made  for  times  when  the 
swimming-bath  hall  is  used  for  the  purposes  of  enter- 
tainment, or  when  swimmin g fetes  are  held. 

Adjoining  the  first-class  entrance,  waiting-rooms 
will  be  needed,  if  they  can  be  conveniently  placed  in  this 
position  on  the  plan.  The  waiting-rooms  are  required 
for  the  slipper- baths,  and  should  therefore  be  placed  in 
convenient  relation  to  these  departments,  or  the  corridors 
leading  thereto.  The  second-class  waiting-rooms  will 
adjoin  their  respective  suites  of  baths. 

Near  the  vestibule  should  be  the  superintendent’s 
office.  The  living  apartments  of  this  official  are,  as  a 
rule,  conveniently  placed  over  the  entrances,  offices, 
waiting-rooms,  &c.,  in  front  of  the  higher-pitched  bath- 
halls,  thus  giving  height  and  dignity  to  the  front  eleva- 
tion of  the  baths. 

It  will  be  scarcely  necessary  to  go  into  much  detail 
legarding  the  superintendent’s  residence,  &c.  A com- 
fortable suite  of  seven  or  eight  rooms  is  now  provided 
for  this  purpose,  preferably  located  over  the  main 
entrance  to  baths,  so  that  they  may  have  as  good  an 
outlook  as  possible  and  be  conveniently  near  to  the 
superintendent’s  office. 

In  the  front  block  of  the  building  is  also  required  a 
board-room  for  meetings  of  the  Baths  Commissioners, 
and  in  connection  with  this  a clerk’s  room,  a waiting- 
room  and  lavatory. 

All  bath-houses  are  best  planned  all  on  one  floor, 
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Some  of  the  London  establishments  afford  examples 
of  baths  on  a first-floor.  In  this  matter,  again,  site 
may  necessitate  such  a contrivance  as  a first-floor  set 
of  baths  in  order  to  gain  the  requisite  amount  of  ac- 
commodation on  a given  area ; but  the  arrangement 
is  to  be  avoided,  if  possible.  Commissioners  appre- 
ciating the  national  importance  of  public  bath-houses 
will,  even  at  some  increased  cost,  endeavour  to  secure 
sites  of  such  area  that  all  the  baths  may  be  on  one 
level. 

The  boiler-house  must  necessarily  be  planned  in  a 
basement,  in  connection  with  the  engines,  machinery, 
furnaces  of  drying  closets,  engineer  s shop,  and  coal  and 
coke  stores.  In  deciding  the  position  foi  the  engineeiing 
department,  the  aim  should  be  to  select  some  part  of 
the  plan  where  the  noise,  heated  atmosphere,  dust  and 
other  accompaniments  of  engines,  &c.,  may  not  be  a 
nuisance  either  to  the  establishment  or  to  neighbours  , 
and  also  where  a chimney-shaft  can  be  conveniently 
constructed.  Except  in  very  exceptional  cases,  nothing 
will  be  constructed  under  the  swimming-baths.  The 
boilers,  &c.,  will  therefore  be  placed  under  some  other 
part  of  the  establishment— e.  g.  the  laundry  and  its 
necessary  adjoining  apartments.  At  times  it  may  be 
absolutely  necessary  to  gain  room  under  a swimming- 
bath.  In  such  a case  the  bath  must  be  constructed  like 
a tank,  of  riveted  iron  plates  supported  on  columns, 
or  of  brick-in-cement  rings  on  iron  joists  and  brick 
piers,  care  being  taken  that  a watertight  lining  is  pro- 
vided. 

If  more  than  one  swimming-bath  be  required,  and  no 
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sacrifice  of  convenience  in  working  results,  it  is  evi- 
dently a saving  to  group  both  bath-halls  together,  so 
that  where  one  wall  is  carried  up  to  receive  the  roof  of 
one  bath,  it  may  serve  also  to  carry  the  adjoining  roof. 
For  purposes  of  ventilation,  however — as  will  be  evident 
upon  examining  any  sectional  view  of  a public  bath- 
house— it  is  better  to  put  a low  building,  such  as  a 
slipper-bath  room,  between  two  swimming-baths.  Each 
swimming-bath  should  be  completely  cut  off  from  others 
by  solid  brick  walls.  The  objections  to  the  reverse 
arrangement  will  be  readily  perceived  on  examining 
any  example,  such  as  that  afforded  by  the  out-of-date 
baths  at  Endell  Street,  Bloomsbury,  and  the  otherwise 
excellent  and  compact  public  baths  at  Richmond  ; while 
many  of  the  older  establishments  exhibit  equally  unfor- 
tunate arrangements.  Not  to  mention  other  objections, 
the  second-class  bathers,  comprising,  as  a rule,  many 
noisy  boys,  do  not  conduce  to  the  enjoyment  of  those 
in  the  first-class  bath. 

In  well-planned  baths  and  wash-houses  there  should 
be  a good  division  of  departments,  and  a compact 
grouping  of  classes  ; corridors  should  be  broad  and 
entrances  spacious.  The  access  to  swimming-baths, 
particularly  to  the  first-class  bath,  should  be  as  direct  as 
possible,  and  if  the  hall  is  required  for  entertainments 
in  the  winter,  spare  exits,  in  accordance  with  municipal 
regulations,  must  be  arranged.  There  should  be  an 
endeavour  to  render  the  work  of  supervision  of  baths 
as  easy  as  possible,  and  the  entrances  and  pay-offices 
should  be  so  arranged  as  to  economise  attendance  while 
not  sacrificing  the  due  consideration  of  classes  and 
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sexes.  As  to  classes,  if  two  only  suffice  all  purposes, 
it  is  far  better  than  three.  A first-class  swimming-bath 
at  a charge  of  6d.,  and  a second-class  bath  at  2 d.,  answer 
all  purposes.  The  first-class  baths  should  be  large,  and 
all  baths  should  be  light  and  well  ventilated.  There 
should  be  space  everywhere  for  pipes  and  no  burying  of 
pipes  underground  and  out  of  the  way,  where  much 
trouble,  expense  and  annoyance  are  occasioned  by 
efforts  to  reach  them  for  repairs  or  alterations. 

The  plan  and  sections  given  at  the  end  of  this  work 
represent  an  establishment  suitable  for  a populous  dis- 
trict in  a large  town.  No  public  wash-house  is  shown,  but 
a plan  of  a complete  wash-house  is  given  in  Chapter  VI., 
facing  p.  4 6.  The  plan  of  the  engineer’s  department, 
given  on  p.  59,  is  that  belonging  to  this  design.  It  will 
be  seen  to  form  the  basement  of  the  left-hand  portion  of 
the  plan.  The  accommodation  included  in  the  plan  is 
just  that  which  is  ordinarily  required  in  a thickly  popu- 
lated London  suburb,  possessing  a large  number  of  lower 
middle-class  residents,  yet  having  sufficient  inhabitants 
in  more  easy  circumstances  to  render  a large,  well- 
appointed  first-class  swimming-bath  necessary,  and  to 
make  it  probable  that  a ladies’  swimming-bath  will  be  a 
success.  Had  the  neighbourhood  been  inhabited  by  a 
large  number  of  poor  persons,  a public  wash-house— here 
left  out— would  have  been  a first  necessity.  Where  it 
is  probable  that  a wash-house  will  be  required  Com- 
missioners will  always  do  well  to  reserve  a space— in  a 
convenient  position— so  that  a public  laundry  may  be 
provided  at  some  future  time. 

In  inaugurating  a new  scheme  for  baths,  Commis- 
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sioners  should  more  carefully  study  the  nature  of  the 
accommodation  required,  especially  in  so  far  as  concerns 
the  size  and  number  of  the  various  baths.  It  is  a pity 
that  so  many  establishments  are  erected  without  regard 
to  the  wants  of  the  neighbourhood.  A precise  know- 
ledge of  the  most  suitable  size  for  an  establishment,  the 
number  of  baths,  the  water  area  of  the  swimming-baths 
and  the  number  of  washing-tubs  to  be  provided  in  the 
wash-house  can  only  be  acquired  by  Commissioners  after 
a series  of  visits  to  various  establishments,  consultations 
with  experienced  superintendents,  and  a comparative 
analysis  of  neighbourhoods.  Having  determined  that 
there  must  be  so  many  slipper-baths  of  various  kinds, 
and  that  so  many  swimming-baths  are  desirable,  then 
the  size  of  the  swimming-baths  must  be  determined, 
since  if  the  site  has  been  tentatively  selected  it  is  im- 
portant to  roughly  ascertain  that  the  accommodation  can 
be  easily  placed  upon  the  ground.  The  plans  for  new 
baths  and  wash-houses  are  frequently  placed  out  to 
competition  among  architects  ; and  seeing  the  extent  to 
which  architectural  competitions  are  carried — in  point 
of  elaborateness  and  completeness  of  the  drawings  sub- 
mitted by  the  several  competitors — it  is  the  evident  duty 
of  Commissioners  to  take  every  care  to  lighten  as  far  as 
possible  the  arduous  task  of  the  competing  architects. 
This  desirable  end  will  be  accomplished  by  giving  a 
fully  detailed  account  of  what  is  required,  both  as  to 
kind,  number  and  size,  and,  while  not  going  into  details 
best  left  entirely  to  the  architect,  yet  avoiding  vagueness 
of  meaning  and  intention.  The  neglect  of  Commissioners 
in  this  respect  has  at  times  amounted  to  a scandal. 
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It  is  especially  important  to  the  architect  to  know 
definitely  the  size  of  the  swimming-baths  required,  and 
precise  instructions  on  this  head  greatly  facilitate  the  task 
of  the  competitors.  In  the  general  plan  included  at  the 
end  of  this  work  the  sizes  of  the  swimming-baths  are 
good  and  liberal  : — ist-class  men’s  bath,  water  area  120 
feet  by  40  feet ; 2nd-class  men’s  bath,  90  feet  by  35  feet  ; 
and  the  women’s  bath  80  feet  by  30  feet.  These  sizes 
have  been  exceeded  in  London — as  regards,  at  any  rate, 
ist-class  men’s  baths — but  Commissioners  will  often  have 
to  be  content  with  smaller  water  areas.  In  setting  out 
the  plan  of  a bath-house  the  sizes  of  the  swimming-baths 
govern  the  disposition  of  the  whole  plan.  Often  there  is 
but  one  way  in  which  three  baths  can  be  conveniently 
arranged  upon  a given  site — a fact  that  accounts  for  the 
curious  resemblance  sometimes  found  in  the  ground 
plans  of  a set  of  architects’  competitive  designs.  The 
importance  of  stating  definitely  the  sizes  required  is 
therefore  evident  : the  architect  then  knows  that  he  is  so 
far  correct,  and  is  rid  to  some  extent  of  one  of  the  most 
harassing  cares  attending  competitions — the  uncertainty 
as  to  whether  or  no  one  is  meeting  the  views  of  the 
Commissioners  in  important  points  affecting  the  whole 
plan. 

As  before  stated,  a plan  with  the  bath  accommoda- 
tion all  on  the  ground  floor  is,  in  the  great  majority  of 
cases,  vastly  superior — in  point  of  the  working  routine  of 
the  establishment — to  all  other  methods  of  arrangement. 
In  selecting  a plan,  however,  care  must  be  taken  to 
ascertain  that  in  endeavouring  to  place  everything  on 
one  floor  the  designer  has  not  made  sacrifices  of  other 
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important  points,  or  seriously  cramped  the  plan  so  as  to 
produce  a crowded  and  inconvenient  arrangement.  Next 
in  importance  to  a ground-floor  arrangement  is  the  pro- 
vision of  ample  top-lighting  by  lanterns  and  skylights. 
This,  so  suitable  and  desirable  for  appearance  and  ven- 
tilation in  all  bathing  establishments,  should  naturally 
follow  from  a plan  all  on  one  floor,  as  it  will  be  found 
that  one  of  the  serious  objections  to  superimposed 
stories  of  baths  is  that  they  rob  here  a part  of  a sky- 
ight  and  there  a ventilating  space  from  the  ground- 
floor  baths. 

Too  frequently,  it  is  to  be  feared,  draughtsmanship 
and  drawings,  detailed  with  wearisome  elaboration,  lead 
the  Commissioners  astray  in  the  selection  of  plans.  It 
should  be  the  aim  to  look  past  and  through  this,  keeping 
the  attention  fixed  upon  the  general  arrangement  and 
grouping  of  departments.  A great  show  of  engineering 
details  has  been  frequently  a successful  ruse  in  attracting 
the  attention  of  Commissioners  to  a set  of  plans  ; but  it 
should  be  remembered  that  this  is,  in  nine  cases  out  of 
ten,  the  work  of  a separate  engineer,  and  will  not  com- 
pensate for  bad  planning.  It  may  be  very  good  in  itself, 
but  will  not  prevent  the  plan  being  bad.  Providing  that 
the  arrangement  of  the  baths  is  good,  and  the  drawings 
indicate  the  work  of  the  master-hand  of  an  artistic 
architect  and  scientific  constructor,  the  engineering 
arrangements  are  a subsidiary  detail  easily  planned 
if  necessary  by  an  independent  engineer.  One  thing, 
however,  must  be  observed,  that  on  the  plans  and 
sections  the  suite  of  rooms  devoted  to  the  engineering 
department  must  be  scientifically  disposed,  so  that  the 
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boilers  may  be  in  the  best  place  for  effective  working 
and  easy  stoking  that  the  engine,  shafting  and  machinery 
aie  in  workmanlike  positions.  The  mere  display  of  pipes 
in  the  laboured  manner  latterly  in  vogue — every  joint 
and  flange  shown  to  a microscopic  scale — indicates  the 
approach  to  an  anti-climax  in  the  modern  system  of 
architectural  competitions.  Such  pipes  are  seldom  cor- 
rectly shown,  and  rarely  if  ever  carried  out  in  practice 
as  thus  displayed  in  theory.  On  the  other  hand,  let  it 
be  seen  that  such  engineering  work  as  may  be  shown  on 
the  plans  is  intelligently  drawn,  and  does  not  betoken 
ignorance.  No  architect  competent  to  plan  and  build 
public  baths  is  without  a clear  and  concise  understand- 
ing of  the  engineering  requirements  and  the  arrange- 
ments for  water  supply. 

Corridors  should  be  rigorously  reduced  to  the  veri- 
est minimum.  Awkward,  straggling  corridors  and  pass- 
ages unfailingly  indicate  a bad,  ill-studied  arrangement. 
Directness  of  access  to  the  various  apartments  should  be 
sought  for  in  a plan.  Some  corridors  there  must  neces- 
sarily be  in  a building  where,  as  in  public  baths,  many 
different  departments  are  included  ; but  these  should 
always  be  curtailed  wherever  opportunity  offers,  and 
planned  in  as  straightforward  a manner  as  possible,  so 
that  bathers  may  at  once  perceive  the  proper  route  to 
the  various  baths,  and  the  superintendent  and  attendants 
readily  preserve  order  in  the  building. 

Drainage  is  evidently  a most  important  point.  All 
plans  should  show  a thorough,  comprehensive  scheme, 
with  every  modern  device  for  preventing  evils  of  insanita- 
tion. It  is  especially  necessary  in  laundries  to  see  that 
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plenty  of  inspection  chambers  and  open  channels  are 
provided  for  clearing  stoppages  ; and  some  sort  of  grease- 
separator  would  often  be  a desirable  addition.  In 
selecting  sites  for  baths,  Commissioners  should  ascertain 
that  the  main  sewer  is  sufficiently  deep  to  effectively 
and  quickly  drain  the  swimming-baths,  and,  if  possible, 
the  blowing-off  sump  in  the  boiler-house. 

The  general  plan  and  sections  accompanying  this 
work  are  given  as  showing  an  endeavour  to  adapt  an 
establishment  to  a difficult  site.  Planning  on  an  easy, 
open,  roomy  piece  of  ground  is  a simple  matter.  More 
frequently  than  not  the  architect  has  to  make  the  best  of 
very  irregular  sites  in  planning  public  baths.  In  the  plan 
given  at  the  end  of  this  work  an  arcade  was  included, 
as  likely  to  prove  a source  of  income  to  the  establish- 
ment, and  as  a preferable  alternative  to  providing 
long  corridors  in  the  narrow  strip  of  ground  that  fronts 
the.  main  road.  A second  off-shoot  of  the  main  plot 
is  utilised  for  entrance  to  stokery  and  to  establishment 
laundry.  Had  there  been  a public  wash-house,  this 
would  possibly  have  been  planned  on  the  site  of  the 
private  laundry,  the  latter  being  then  arranged  in  the 
basement.  The  offices  for  Commissioners  and  the  resi- 
dential block  for  superintendent  are  placed  over  the 
arcaded  entrance.  Three  swimming-baths  and  the  other 
usual  features  of  a modern  establishment  are  included. 
No  special  description  will  be  given  of  the  plans  or 
sections,  which  will  be  easily  understood  by  and  serve  as 
general  references  for  the  reader  during  the  perusal  of 
the  several  chapters  dealing  with  details. 
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CHAPTER  IV. 

SLIPPER  BATHS. 

The  ordinary  shallow  baths,  to  which  the  name  “slipper” 
has  been  now  generally  applied,  are  after  the  swimming- 
baths  the  great  mainstay  of  public  bath-houses.  Indeed, 
during  the  winter  they  are  their  chief  concern,  the  cold 
weather  deterring  the  majority  of  swimmers.  It  being  a 
popular  idea  that  to  bath  properly  one  must  soak  like 
a potato  in  a complete  immersion  of  hot  water,  the 
slipper-bath  maintains  its  hold  on  the  people  in  spite 
of  the  fact  that  a hot-air  chamber  and  a pint  or  two  of 
water,  with  soap  to  match,  affords  a more  effective 
method  of  cleansing  the  body.  The  slipper-bath  and 
its  dressing  chamber  are,  apparently,  features  that 
have  long  reached  perfection  ; for  the  baths  of  the  first 
days  of  the  Baths  and  Wash-houses  Act  are  practically 
the  baths  of  the  institutions  of  to-day.  The  chief 
difference  to  be  noticed  in  modern  bath-houses  is  the 
substitution  of  heavy  porcelain  baths  for  the  earlier  and 
objectionable  zinc  troughs.  The  generally  approved 
method  of  placing  slipper-baths  on  the  plan  is  in  two 
rows  on  either  side  of  a hall  and  with  a central  gnng 
way,  off  which  open  the  doors.  The  partitions  are 
ordinarily  made  of  enamelled  slate,  with  doors  con- 
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structed  of  the  same  material,  and  neither  carried  up 
higher  than  about  6 feet  or  7 feet.  Economy  of  space 
is  usually  all-important,  or  half-brick,  glazed-both-face 
walls,  in  cement,  would  make  more  pleasant-looking 
divisions  than  the  monotonous  slate.  Wood  is  bad,  the 
vapour  and  water  soon  destroying  such  partitions.  For 
this  reason  the  slate  doors  answer  well  although  heavy, 
and  hence  liable  to  chip  if  “ banged.”  * 

A cheerful  waiting-room  at  the  entering  end  of 
slipper-baths  should  always  be  provided,  and  connected 
with  proper  conveniences. 

The  dimensions  and  arrangements  of  the  slipper- 
baths  and  dressing  places,  and  even  of  the  halls 
wherein  they  are  placed,  have  become  crystallised. 
There  is  a gangway,  or  corridor,  varying  in  width 
from  3 feet  to  4 feet,  and  each  bath-room  measures 
6 feet  by  6 feet  6 inches,  or  thereabouts,  the  divisions 
being  6 feet  6 inches  high,  and  the  doors  the  same 
height  and  2 feet  3 inches  wide.  The  slate  partitions 
are  best  held  in  light  channel  iron,  screwed,  bolted  and 
bent,  or  forged,  as  may  be  necessary  to  form  the 
requisite  connections.  The  baths,  of  porcelain,  should 
be  placed,  where  possible,  in  pairs,  with  the  partition 
between,  so  that  plumbing  may  be  concentrated.  A 
wooden  top  is  generally  provided.  Nothing  beats  white 
deal  as  ordinarily  employed,  unless  it  be  teak,  as  fixed 
at  St.  George’s  Baths,  Buckingham  Palace  Road.  A 

* I find  that  there  is  a decided  consensus  of  opinion  among  baths  super- 
intendents in  favour  of  slate.  It  has  been  suggested  to  me,  however, 
that  if  £ inch  clear  were  left  between  slate  doors  and  frames,  there  would 
not  be  a tendency  to  chip  at  the  edges.  Some  doors  fit  too  closely. 
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permanent  wooden  seat  to  match  should  be  provided. 
A matter  of  the  greatest  importance  in  connection  with 
slipper-bath  arrangements  are  the  valves  and  wastes.  It 
is  evidently  desirable  that  these  should  be  as  effective 
as  possible — i.e.  that  the  bath  should  be  quickly  filled 
and  quickly  emptied ; otherwise  the  attendant’s  time  is 
wasted.  I understand  that  a good  valve  of  this  class 
is  still  a desideratum. 

As  regards  the  universal  adoption  of  porcelain  baths 
they  do  not  satisfy  all  superintendents.  I have  been 
told  that  the  cold  porcelain  cooling  the  hot  water  when 
turned  in,  the  bathers  complain  that  they  do  not  have 
their  baths  hot  enough.  Much  the  same  objection  was 
once  put  before  me  at  an  inland  spa,  where  at  the 
public  bathing  establishment  a bathman  complained 
that  the  cold,  thick  porcelain  cooled  the  water,  and  felt 
cold  to  the  bather,  as  a remedy  for  which  defect  he 
suggested  a coil  of  hot-water  pipes  round  the  bath  under 
the  wooden  top.  There  is  a good  deal  in  the  objection 
to  porcelain.  The  discomfort  of  being  in  warm  water  in 
a cold  marble  bath  is  well  known.  Wood,  as  a top  for 
baths,  has  also  been  criticised,  the  wet  wood  being  ob- 
jectionable to  fresh  bathers.  For  the  two  evils  the 
remedies  are  curiously  reverse.  More  business  will  keep 
the  porcelain  bath  warm,  and  less  to  do  will  give  the 
wooden  top  a chance  of  drying. 

Elsewhere  I have  said  “ one  other  point  in  public 
baths  I would  mark  for  improvement,  and  that  is  the 
introduction  of  a cold  shower-bath  over  every  warm 
bath — over  the  cheapest  bath — and  at  no  increased 
charge.  At  present  we  find  in  the  slipper-bath  de- 
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partment  of  public  baths,  that  one  or  two  of  the  bath- 
rooms are  fitted  with  the  old-fashioned  shower-bath. 


Section 


PLAN  AND  SECTION  OF  SLIPPER  BATH-ROOM. 


Now  . . . after  a hot  bath — unless  the  bather  can  step 
from  the  bath  to  his  bed — the  relaxed  condition  of  the 
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skin  and  perspiratory  glands  absolutely  demands  the 
tonic  application  of  cold  water  in  order  that  the  cuticle 
may  be  strengthened  and  hardened  against  cold.  Every 
warm  bath,  therefore,  should  have  its  cold  shower.  The 
arrangement  need  not  be  anything  but  the  simplest, 
and  a system  of  waste-prevention  would  do  away  with 
any  reckless  use  of  water.  The  warm  bath  at  present 
afforded  by  the  Act  in  public  bath-houses  is  a half- 
measure. The  whole  would  be  complete  if  a cold 
shower  were  appended.”  * 

This  is  an  important  point.  Numberless  “colds” 
must  have  resulted  through  persons  going  from  a hot 
bath,  reeking  with  perspiration,  to  the  chilly  air  of  the 
streets.  Cases  have  come  under  my  personal  observa- 
tion. I would,  then,  have  this  cold  shower  introduced 
over  every  warm  slipper-bath,  in  addition  to  the  showers 
in  a douche-room  such  as  has  been  advocated  above. 

The  hall  or  apartment  in  which  slipper-baths  are 
placed  necessarily  requires  abundant  ventilation,  there 
being  much  vapour  arising  from  the  use  of  the  baths. 
A section  of  roof  such  as  that  shown  in  the  accompany- 
ing illustration  is  to  be  recommended. 

* ‘Baths  and  Bath-houses,’  a paper  read  before  the  Society  of 
Architects,  January  12th,  1892. 
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SWIMMING  BATHS. 

On  the  27th  May,  1878,  an  amendment  to  the  Baths 
and  Wash-houses  Act  was  passed  authorising  Commis- 
sioners to  erect  and  maintain  covered  swimming-baths 
at  the  maximum  charges  to  bathers  of  8d.  first-class,  4 d. 
second-class,  and  2d.  third-class.  The  popularity  of  the 
public  swimming-bath  has  continued  to  grow  and  at  the 
same  time  its  size  has  increased.  Baths  considerably 
over  100  feet  in  length  are  now  frequently  required.  The 
large  swimming-bath  at  the  recently  opened  Hornsey 
Public  Baths  is  132  feet  by  40  feet,  while  the  women’s 
bath  is  75  feet  by  25  feet. 

The  popularity  of  swimming-baths,  having  made 
them  a remunerative  feature  in  public  bath-houses,  has 
enabled  Commissioners  to  afford  good  accommodation. 
By  contrast  to  the  newest  baths,  the  older  swimming- 
baths  seem  frequently  very  inferior.  Several  are  a 
disgrace  to  London.* 

* Those  at  Endell-street,  Bloomsbury,  for  example.  Others  are  as  bad. 
Since  the  low  prices  of  the  baths  of  the  public  establishments  prevent 
private  enterprise  from  flourishing,  it  becomes  the  duty  of  Bath  Commis- 
sioners to  see  that  good  first-class  swimming  accommodation  is  afforded. 
Proprietors  of  private  swimming-baths  cannot  keep  high-class  concerns 
going  at  the  low  prices  of  the  public  baths.  The  fine  floating  ‘ ‘ Cleopatra  ” 
swimming-bath  off  the  Thames  Embankment  was  closed  shortly  after  it 
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In  some  of  the  older  London  baths,  as  those  at 
Kensington  and  Marylebone,  three  classes  of  swimming- 
baths  are  provided.  A better  arrangement  is  two  classes 
only,  and  if  a small  third  bath  be  provided  let  it  be  for 
women.  The  second-class  bath  will  be  smaller  than  the 
first,  and  the  women’s  bath  again  smaller  than  this. 

Baths  over  ioo  feet  in  length  afford  a good  swim, 
but  a width  of  over  40  feet  is  not  desirable.  An  under- 
sized swimming-bath  is  a very  useless  thing.  As  to 
depth,  all  practical  purposes  are  served  by  baths  giving 
a water-depth  of  from  3 feet  6 inches  to  6 feet  6 inches 
for  men,  and  from  3 feet  to  6 feet  for  women. 

The  hall  in  which  the  swimming-bath  is  constructed 
must  be  so  much  wider  than  the  bath,  according  to  the 
arrangement  of  the  -dressing- boxes,  &c.  The  space 
required  from  the  edge  of  the  coping  of  bath  to  the  face 
of  wall  cannot  be  less  than  7 feet,  and  7 feet  6 inches 
and  8 feet  are  better.  The  depth  of  dressing-boxes  will 
require  to  be  3 feet  6 inches,  or  3 feet  9 inches,  and  the 
gangway  in  front  must  be  4 feet  or  4 feet  6 inches  wide. 
A bath  40  feet  wide,  with  a row  of  dressing-boxes 
on  either  side,  therefore  requires  a hall  56  feet  wide, 
although  55  feet  may  suffice.  The  length  of  the  hall  will 
depend  on  the  arrangements  made.  If  there  be  a row 
of  dressing-boxes  at  one  end,  and  the  other  end  be  left 
unencumbered — as  is  usual,  and  most  convenient — a 


was  opened — presumably  from  the  cause  stated.  Many  swimmers  must 
thus  have  been  deprived  of  their  bath,  and  if  they  found  the  accommodation 
of  the  nearest  public  baths  very  inferior,  they  would  have  just  cause  to 
complain  of  the  working  of  the  Act  of  Parliament. 
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bath  ioo  feet  long  will  require  a length  of  hall  of  118 
feet,  which  will  leave  a io-foot  gangway  at  head  of  bath 
for  diving  stages,  toilet  places,  &c. 

The  dressing-boxes  of  a first-class  bath  will  be 
3 feet  9 inches  square  in  the  clear,  or  of  a width  of 
about  4 feet  from  centre  to  centre  of  wood  partition. 
The  second-class  dressing-boxes  are  frequently  made 
somewhat  smaller. 

In  one  or  more  of  the  angles  of  the  hall  are  ordinarily 
placed  the  sanitary  conveniences  ; but  in  many  baths, 
when  thus  situated,  they  have  been  found  a nuisance, 
and  been  removed  further  out  of  the  way.  The  Rich- 
mond baths  are  a case  in  point. 

In  most  first-class  baths  a cold  shower-bath  is  re- 
quired for  the  use  of  swimmers.  A warm,  or  hot  one, 
would  be  more  reasonable,  seeing  that  the  majority  of 
bathers  unadvisedly  prolong  their  stay  in  the  water  until 
they  are  blue  with  cold. 

Most  first-class  baths  are  now  required  to  have  a 
good  gallery  for  the  public  on  occasion  of  swimming 
entertainments,  &c.  They  are  generally  carried  on 
rolled  iron  joists  as  cantilevers  over  dressing-boxes,  and 
continue  usually  round  three  sides  of  the  hall.  A strong 
balcony  railing  is  required. 

The  diving-stages  must  be  placed  at  the  head  of  the 
baths.  They  are  made  in  various  forms.  The  supports 
are  mostly  of  cast  and  wrought  iron,  and  the  boards  of 
oak  or  ash,  with  slotted  eyes  and  covered  with  cocoa- 
nut  fibre  matting,  to  afford  a foothold  to  the  divers. 

The  more  light  and  ventilation  that  can  be  gained 
in  the  swimming-bath  the  better  for  both  comfort  and 
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appearance.  A long  ridge  skylight  is  the  first  requisite, 
and  clerestory  windows  add  very  much  to  the  cheerful 
appearance  of  a bath.  A movable  light  in  either  of  the 
end  gable  walls  is  very  useful  for  ventilating  purposes. 

The  proper  material  for  the  roofs  of  swimming-baths 
has  been  a matter  of  some  .discussion.  Wood  has  been 
used  with  good  effect ; iron  has  been  employed  with 
economy.  On  wood  there  is  less  condensation  ; iron 
is  cheap.  It  is  a matter,  apparently,  of  individual 
choice. 

In  excavating  for  swimming-baths  it  has  been  sug- 
gested that  the  excavation  should  at  first  deal  only  with 
the  side  walls  of  the  bath,  and  that  after  the  walls  have 
been  erected  the  “ cake  ” should  be  taken  out,  and  the 
floor  of  the  bath  put  in.  Every  architect  is  at  liberty  to 
employ  the  method  that  most  commends  itself  to  him  ; 
but  nine  out  of  ten  practical  constructors  would  follow 
the  usual  system.  It  is  a great  thing  to  get  rid  of  all  the 
mess  of  excavating  before  commencing  building  opera- 
tions. 

Swimming-baths  may  be  constructed  wholly  of 
concrete,  or  with  concrete  bottom  and  brick-in-cement 
side  walls.  In  any  case  glazed  bricks  will  be  required 
for  the  face,  and  bricks  glazed  on  the  flat  side  form  a 
good  bottom.  The  main  work  should  be  executed  in 
a pure,  white-glazed  brick.  Ornamental  bands  are 
sometimes  introduced,  and  a few  dark  bands  along  the 
floor  of  bath,  in  the  direction  of  its  length,  are  said  to 
be  useful  as  a guide  to  divers.  They  are  best  omitted. 

There  is,  of  course,  great  pressure  and  weight  of 
water  in  a large  swimming-bath,  and  the  floor  and  walls 
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should  be  proportionately  stiff.  On  bad  soils  much 
concrete  is  required  for  bottoms,  and  the  foundations  of 
side  walls  should  be  spread  out  considerably  in  two  or 
more  setts-off.  On  pp.  49,  50  and  51  of  ‘The  Turkish 
Bath  ’ are  description  and  plans  of  a plunge-bath  con- 
structed with  horizontal  and  vertical  courses  of  asphalte 
to  prevent  leakage.  The  same  construction  is  applicable 
to  a swimming-bath,  and  has,  indeed,  been  successfully 
adopted  in  several  new  baths.  The  bottom  and  the 
side  walls  of  concrete  and  brick-in-cement  respectively 
are  first  constructed,  and  the  whole  surfaces  carefully 
coated  with  asphalte,  care  being  taken  that  open  seams 
and  joints  in  the  asphalte  are  not  left  to  defeat  the 
end  of  the  process,  viz.  the  prevention  of  leakage.* 

Some  constructors  will  put  the  concrete  bottom  on 
puddle  clay,  and  puddle  behind  the  side  walls.  A better 
way  is  to  rely  on  a good  thickness  of  concrete,  and 
well-laid,  sound  brickwork,  with  the  stratum  of  asphalte 
advocated  above.  A bath  constructed  with  good 
cement  concrete  bottom,  and  with  side  walls  of  good 
thickness,  and  faced  with  glazed  bricks  in  cement, 
should  not  leak  to  any  noticeable  extent,  and  a care- 
fully laid  stratum  of  asphalte,  in  two  thicknesses,  should 
render  it  practically  water-tight. 

The  bottom  of  a bath  slopes  from  the  shallow  to  the 
deep  end,  and  the  foundations  of  the  side  walls  should 
follow  this  slope.  It  is  customary  in  this  country  to 
make  the  slope  of  bath  even  from  end  to  end.  Some 
Continental  baths  have  a sinking  of  considerable  depth 

* I am  told  that  the  majority  of  the  older  London  swimming-baths 
leak  more  or  less. 
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at  the  deep  end,  as  at  the  bath-house  in  the  Wienstrasse, 
at  Vienna.  Figures  relating  to  the  depth  of  some  of 
the  German  swimming-baths  show  a surprising  depth 
of  water  at  the  deep  end.  This  is  explained  by  the 
fact  that  there  is  a sudden  dip  in  the  floor  of  the  bath 
and  a deep  pool  formed  for  bathers.  Such  a device, 
however,  is  dangerous  where  there  are  non-swimmers 
or  indifferent  swimmers  in  the  bath. 

The  sides  of  a good  swimming-bath  are  vertical. 
Baths  have  been  constructed  with  steps  all  round — as 
Brill’s  circular  bath  at  Brighton — but  the  customary 
arrangement  is  here  the  best.  Solid  steps  into  the  bath, 
too,  as  formerly  adopted,  have  given  place  to  detachable 
wooden  steps. 

The  shape  of  swimming-baths  now  favoured  is  the 
rectangular  of  long  proportions.  A bath  of  excessive 
width  needs  a greater  span  of  roof  and  heavier  trusses. 
Length  is  what  is  wanted  for  swimmers,  and  a com- 
paratively narrow  bath  is  safer  and  more  convenient  for 
indifferent  swimmers. 

Circular  corners  are  said  to  facilitate  cleansing  the 
bath,  but  die-square  angles  look  well.  The  water-level  in 
the  bath  should  be  about  a foot  from  the  coping,  certainly 
not  more  than  15  inches.  Clear  of  the  water-level  a 
safety  hand-rail  is  required,  for  which  there  is  nothing 
better  than  galvanised  iron,  although  handsomer  ma- 
terials are  available.  Gunmetal  has  been  used  at  a 
most  extravagant  and  unwarranted  outlay.  Moreover, 
the  peculiar  position  of  the  hand-rail  renders  it  difficult 
to  clean  and  polish.  Bright  metals  are  therefore  ob- 
jectionable. 
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The  coping  at  the  top  of  the  side  walls  of  the  bath 
forms  a finish  to  the  paving  of  the  gangways.  It  may 
be  of  York  stone,  rubbed  slate,  or  artificial  stone,  &c. 
Rubbed  slate  has  a very  handsome  appearance,  its 
sombre  colour  forming  a fine  contrast  to  the  light  glazed 
brickwork  and  the  delicate  green  of  the  water  in  the 
bath.  With  small  dark  red  tiles  on  the  gangways  the 
effect  is  very  pleasing.  Cheaper  materials,  however, 
have  often  to  be  employed. 

There  are  two  ways  of  constructing  the  flooring  of 
the  gangways.  It  may  either  fall  towards  the  bath  or 
towards  the  dressing-boxes.  The  coping  may  be  chan- 
nelled to  receive  the  water  that  drains  off  the  bathers, 
or  a channel  can  be  formed  next  the  boxes.  The  latter 
plan  has  the  recommendation  that  it  does  not  leave  an 
unpleasant  hollow  to  the  feet  near  the  edge  of  the  bath. 
Along  the  channel  will  be  required  small  metal — gun- 
metal  for  choice — gratings,  moulded  to  the  same  outline 
as  the  channel,  to  draw  off  the  water  to  the  drains. 

For  finishing  above  the  concrete  bed  of  the  gangway 
floors  a number  of  materials  are  suitable.  None  are 
better  than  the  hard,  dark  red  paving  tile.  For  cheap- 
ness, the  9-inch  tile  will  be  used  ; for  effect,  the  little 
3-inch  or  4-inch  squares,  set  square  with  the  coping. 

Much  of  the  effect  of  a swimming-bath  hall  depends 
upon  the  design  and  workmanship  of  the  dressing-boxes. 
At  the  best,  they  are  not  features  calculated  to  add  to 
the  impressiveness  of  architectural  effect.  With  a 
gallery  above,  having  nicely  designed  balustrading,  the 
general  coup  d'oeil  of  a swimming-bath  hall  is  improved. 
Cheap  and  flimsy  woodwork  will  spoil  any  building,  and 
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thus  trumpery  dressing-boxes  irretrievably  spoil  the  ap- 
pearance of  any  swimming-bath.  They  should  be  made 
as  roomy  as  possible,  consistent  with  due  and  necessary 
economy  of  space,  and  should  be  neatly  put  together 
with  solid  framing  and  nicely-designed  doors.  The 
sides  should  be  continued  up  to  the  ceiling  of  the  gallery, 
or,  at  least,  the  intervening  space  fitted  with  some  sort 
of  wood  or  metal  open-work  sufficient  to  prevent  any 
ill-disposed  bather  from  climbing  over  the  sides  on  pre- 
datory excursions.  The  doors  will  of  necessity  be  made 
folding,  and  to  open  inwards,  with  a space  of  six  inches 
or  so  between  the  floor  and  the  bottom  of  the  doors. 
Neat  brass  bolts  should  be  fitted,  and  in  some  cases 
brass  latches  are  provided,  so  that  the  bather  leaving  his 
box  shuts  the  door,  and  has  to  ask  the  attendant  to  open 
it  for  him.  A strong  seat  on  proper  bearers  is  required, 
and  a movable  wooden  floor  of  bars  and  spaces  to  be 
placed  over  the  permanent  flooring. 

In  constructing  the  dressing-boxes,  each  partition 
requires  a front  and  a back  post — that  in  front  may  be 
architecturally  wrought,  chamfered,  moulded,  &c.,  or 
with  cap  and  base.  A sill,  head,  and  centre  rail  will 
be  required,  and  the  filling-in  can  be  of  matched  and 
beaded  or  V-jointed  boarding.  The  actual  doors  need 
not  be  more  than  4 feet  6 inches  high,  and  some  nice 
examples  have  the  upper  panels  filled  in  with  an  orna- 
mental metal  grill.  The  seat  should  be  strong — 2-inch 
deal  being  none  too  heavy. 

A wooden  gallery  front  may  be  made  to  look  very 
well.  The  balustrade  must  be  very  strongly  fixed 
and  proof  against  the  pressure  of  people  in  the  gallery 
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on  entertainment  nights.  The  gallery  being  usually 
and  necessarily  made  to  overhang  the  dressing-boxes, 
a slight  difficulty  arises  in  securing  a wooden  balustrade. 
Either  the  cantilevers  must  be  projected,  and  iron  struts 
placed — as  in  the  illustration  on  p.  41 — and  bolted  to 
top  flanges  and  posts,  or  a stay-bar  must  be  fixed 
inside  the  gallery.  The  latter  plan  has  been  frequently 
adopted,  but  it  is  very  bad,  each  stay  being  a stumbling 
block,  and  dangerously  interfering  with  the  free  egress 
of  occupants  of  the  gallery.  In  the  case  of  a wooden 
roof,  the  balustrade  posts  can  be  continued  in  an  archi- 
tectural manner  to  the  tie-beams  or  hammer-beams,  and 
thus  afford  a firm  support.  It  is,  after  all,  a simple 
matter  if  prearranged  ; but  if  the  point  be  not  studied 
until  the  gallery  is  erected,  awkward  ties  and  struts  may 
have  to  be  fixed. 

The  walls  of  swimming-bath  halls  are  ordinarily  lined 
with  white  glazed  bricks  for  first-class  baths,  and  pressed 
bricks  for  second-class.  If  a high  dado,  5 feet,  of  glazed 
bricks  can  be  afforded  in  the  latter  case,  it  is  a cleanly 
and  most  desirable  arrangement  and  an  improvement  to 
the  dressing-boxes. 

Whilst  excavating  and  constructing  the  swimming- 
bath,  the  requisite  arrangements  must  be  made  for  the 
various  pipes,  &c.  The  drains  must  be  laid  both  for 
waste,  overflow  and  gangways.  The  position  of  waste, 
inlet  and  skimming  overflow,  must  be  determined, 
together  with  that  of  pipes  for  hot-water  or  steam 
circulation. 

The  half-cross  section  of  a swimming-bath  illustrates 
what  has  been  recommended.  The  swimming-bath 


40 


PUBLIC  BATHS  AND  WASH-HOUSES. 


itself  is  shown  constructed  of  cement  concrete  with 
glazed  brick  sides  and  floor,  and  a f-inch  layer  of 
asphalte  as  a waterproof  course.  Specifications  should 
provide  for  a good  key  for  the  asphalte,  either  formed 
during  construction,  or  with  a rough  hammering  and 
chiselling  afterwards.  Neither  with  concrete  nor  brick- 
in-cement  side  walls  does  the  bonding  appear,  in  a sec- 
tional drawing,  satisfactory  to  the  eye ; but  practically, 
with  the  glazed  face  strongly  built  in  cement,  and  a 
coping  bedded  over  all,  and  a constant  pressure  of  water, 
all  requirements  are  fulfilled.  Great  care  is  required  in 
making  good  to  asphalte  round  waste,  inlet  and  other 
pipes,  or  there  will  be  a leakage  at  these  points. 

The  waste-pipe,  with  galvanised  iron  grating  in  floor 
of  bath,  is  shown,  with  a screw-down  sluice-valve,  and  a 
wide  skimming  overflow,  and  the  drain  from  gangway 
and  water-inlet  are  indicated.  The  space  between  the 
bath  and  wall  is  here  utilised  for  pipes.  If  there  be  the 
requisite  space  on  the  other  side  of  the  wall,  that  behind 
the  bath  and  under  the  dressing-boxes  is  best  filled  in 
and  rammed.  Better  support  is  thus  afforded  to  the 
bath  walls,  and  culverts  can  be  constructed  where 
necessary  from  pipe  subway  to  bath  wall.  The  floor  of 
the  gangway  is  of  concrete  on  iron  joists,  which  carry 
the  cast-iron  columns  bearing  steel  joists  acting  as 
cantilevers  and  supporting  the  gallery.  The  section 
further  shows  the  dressing-boxes,  doors  to  entrance-hall 
and  those  at  the  head  of  the  stone  stairs  to  gallery,  the 
bull’s-eye  at  end  of  hall,  and  the  iron  roof  with  ventilating 
lantern.  Plain,  practical  requirements  only  are  shown, 
no  pretension  being  made  to  elaborate  architectural 
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effect,  which  is  seldom  required,  and  never  desirable  in 
public  bathing  establishments. 

In  almost  all  recently  erected  public  baths  in  London 
provision  is  made  for  converting  the  large  swimming-bath 
hall  into  a public  hall  for  meetings,  &c.  Several  points 
have  therefore  to  be  studied.  There  must  be  direct 
access  to  the  hall,  and,  where  the  building  is  within  the 
Metropolitan  area,  exits  in  accordance  with  the  re- 
quirements of  the  revised  regulations  of  the  London 
County  Council.  There  must  be  a suitable  stone  stair- 
case to  the  gallery,  with  steps  not  exceeding  twelve  in 
each  flight,  and  there  must  be  gallery  exits,  also  in 
accordance  with  regulations.  The  heating  of  the  hall 
must  be  on  the  “ low-pressure  ” hot-water  system,  and 
other  requirements  detailed  in  the  Metropolis  Acts 
Amendment  Act  must  be  observed.  The  conversion 
from  a bathing  place  to  an  assembly  hall  will  be  best 
accomplished  by  the  provision  of  strong  fir  trestles  in 
the  bath,  made  in  graduated  height  from  deep  to 
shallow  end  of  bath,  lettered  and  numbered  in  due 
order,  and  stored — when  not  in  use — in  storerooms  in 
the  basement.  The  flooring  will  be  formed  of  3-inch 
planks,  bearing  on  the  trestles  every  5 feet. 

In  some  cases  the  audience  sit  actually  down  in  the 
bath  ; but  this  is  a miserable  arrangement.  The  thing 
had  best  be  done  thoroughly  and  well  when  it  is  under- 
taken at  all.  To  this  end  I would  make  the  whole  of 
the  dressing-boxes  in  the  first-class  swimming-bath 
detachable  and  easily  removable  in  sections,  so  that 
* when  used  for  meetings,  &c.,  the  hall  would  present  a 
handsome,  unobstructed  appearance.  The  spaces  of 
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about  8 feet  that  would  then  remain  clear  between  the 
gallery  columns  and  the  side  walls  would  thus  be 
available  for  side  passages  during  entertainments, 
meetings,  &c.  This  space  could  be  left  bare  or  not,  as 
might  be  chosen.  If  bare  it  would  have  to  be  com- 
pletely tiled  in  the  first  instance  under  the  dressing- 
boxes.  If  covered,  the  planking  over  the  swimming- 
bath  would  have  to  be  kept  up  to  such  a level  as  would 
enable  it  to  be  continued  over  the  gangways. 
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CHAPTER  VI. 

THE  PUBLIC  WASH-HOUSE. 

The  public  wash-house,  together  with  the  establishment 
laundry,  form  quite  a separate  department,  and  should 
be  kept  distinct  from  the  bathing  department.  In  the 
public  wash-house  private  washers  are  accommodated. 
In  the  private  laundry  the  towels  and  bathing  dresses 
of  the  establishment  are  washed. 

The  position  of  the  public  laundry,  with  respect 
to  the  other  departments  of  the  establishment,  will 
depend  a good  deal  on  the  nature  of  the  site  and  its 
approaches.  As  a rule,  proximity  to  the  second-class 
women’s  baths  will  be  found  desirable.  In  many 
cases  it  will  be  convenient  to  group  the  entrances 
to  wash-house  and  to  second-class  women’s  baths 
together,  with  a central  pay-office  between.  One  clerk 
can  thus  control  the  two  entrances.  At  other  times  a 
separate  and  distinct  entrance  to  the  public  wash-house 
will  be  best.  By  this  means  the  whole  attention  of  one 
pay-office  clerk  is  devoted  to  the  laundry,  and  inasmuch 
as  the  control  of  the  public  wash-house  entrance  necessi- 
tates much  supervision  and  checking  of  time,  &c.,  this 
would,  in  the  case  of  large  establishments,  be  found  the 
most  practical  arrangement.  The  general  scheme  of 
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entrances  to  the  establishment  would  therefore  be : — a 
general,  central  pay-office,  controlling  both  first  and 
second-class  men’s  and  women’s  baths,  with  first  and 
second-class  lobbies  and  ticket-windows  ; and  a separate 
entrance  to  the  wash-house.  A way  in  for  stokers  and 
engineers  to  boilers,  See.,  in  the  basement,  would  complete 
the  provision  for  entrance. 

As  may  be  imagined,  the  class  frequenting  the  public 
laundry  necessitates  much  overlooking  and  control.  It 
is  therefore  advisable,  to  prevent  attempts  at  egress 
without  paying,  to  arrange  in  the  entrance-hall  or  lobby, 
within  reach  and  under  the  control  of  the  clerk  in  the 
pay-office,  a dwarf  gate,  as  indicated  in  the  accompanying 
plan.  The  use  of  this  will  be  self-evident.  Turnstiles 
are  sometimes  employed  for  second-class  baths  ; but  as 
the  washers  carry  large  bundles  and  baskets,  they  are 
not  convenient  for  use  at  the  entrances  to  the  public 
laundry. 

The  laundry  will  comprise  one  large,  spacious,  well- 
lighted  and  ventilated  wash-house,  with  provision  for 
drying,  and  an  ironing  and  mangling-room,  together 
with  a waiting-room  near — or  perhaps  forming — the 
entrance  lobby,  and  necessary  conveniences.  In  the 
wash-house  must  be  arranged  a series  of  washing-places, 
with  washing-tubs  and  boiling  and  rinsing  tubs,  and 
drying-horses  on  rollers,  in  number  corresponding  to 
that  of  the  washing-places.  The  most  desirable  method 
of  placing  the  wash-tubs  with  regard  to  the  drying- 
horses  is  with  the  latter  on  one  side  of  the  washers,  so 
that  a woman  may  easily  observe  her  own  particular 
drying-horse.  It  is  therefore  bad  to  place  the  range  of 
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tubs  so  that  the  washers  will  have  their  backs  to  the 
drying  place.  On  reference  to  the  accompanying  plan 
it  will  be  seen  that  all  the  washing  places  are  arranged 
in  accordance  with  the  principle  advocated,  and  that 
without  leaving  her  place  any  washer  can  see  what  is 
happening  at  the  drying  chamber. 

In  the  wash-house  must  also  be  provided  a proper 
number— two,  three,  or  four,  according  to  the  amount 
of  business  done — of  centrifugal  wringing  machines,  or 
“ hydro-extractors.”  These  must  be  placed  in  a position 
where  there  will  be  a minimum  of  danger  to  the  women 
from  the  belting  and  gearing,  and  where  the  scheme  of 
shafting  will  be  most  simplified. 

The  operation  of  the  washers  is  thus: — (i)  Washing, 
boiling  and  rinsing  in  the  tubs  in  the  washing-places — 
to  which  end  hot  and  cold  water  and  steam  supplies  are 
provided  to  each  set  of  tubs ; (2)  wringing  in  the  centri- 
fugal machines  ; (3)  drying  in  the  drying-closets  ; and 
(4)  ironing  and  mangling  in  the  ironing-rooms.  This 
order  and  routine  must  evidently  be  borne  in  mind 
when  we  would  make  a convenient  plan. 

In  the  plan  given  herewith,  it  will  be  seen  that  the 
entrance  to  the  public  laundry,  the  waiting-room,  the 
wash-house  and  ironing-room  are  so  arranged  as  to 
avoid  as  little  clashing  as  possible  in  the  movements  of 
the  washers.  It  is  not  actually  necessary  to  pass  through 
the  waiting-room  on  the  way  to  the  wash-house,  and 
from  the  ironing-room  the  washer  can  pass  out  without 
returning  through  the  wash-house.  With  a more  favour- 
able site  a still  better  plan  can  be  produced,  whereby 
the  washers  can  enter  the  wash-house  at  the  end  where 
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the  tubs  are  placed,  leave  by  the  drying-closet  end,  and 
so  pass  out  through  the  ironing-room. 

The  nature  and  construction  of  the  washing- 
places  may  vary  considerably.  Galvanised  iron  has 
been  employed  for  the  divisions,  as  well  as  plain  unena- 
melled slate,  one  inch  thick,  such  as  is  often  used  for 
the  divisions  between  second-class  slipper-baths.  Each 
compartment  must  be  at  least  3 feet  6 inches  wide 
between  the  side  divisions,  and  these  divisions  may  be 
3 feet  deep.  A height  of  6 feet  for  both  these  and  the 
central  or  back  division  is  sufficient.  An  economical  and 
general  arrangement  is  to  place  two  rows  back  to  back, 
as  on  the  plan. 

The  plan  shows  only  two  tubs  to  each  compartment, 
but  three  is  the  number  usually  provided,  a narrow 
trough  at  the  back  being  used  for  boiling,  and  two 
other  tubs  for  the  purposes  respectively  of  washing  and 
rinsing,  the  two  latter  being  placed  as  on  the  plan. 

Movable  nozzles  to  the  water-taps  allow  hot  water 
service  to  boiling  and  washing  tubs. 

The  main  hot  and  cold  water  supply  pipes  and  the 
steam  pipes  will  run  either  overhead  in  the  centre  of  each 
double  set  of  washing-places,  or  under  the  floor  with 
branches  to  each  compartment.  Peculiar  circumstances 
may  compel  different  arrangements  ; but  the  overhead 
pipes  will,  as  a rule,  be  found  the  most  practical  and 
convenient. 

Drainage  from  the  tubs  is  evidently  an  important 
matter.  In  some  cases  a large  open  channel,  into  which 
the  wastes  from  the  tubs  discharge,  will  be  found  con- 
venient ; at  times  separate  wastes  passing  through  the 


E 


FURNACE  AND  DRYING  CHAMBER. 


50 


PUBLIC  BATES  AND  WASH-HOUSES. 


floor  and  connected  with  the  drains  will  be  the  best 
method.  Where  there  is  so  much  water,  the  flooring, 
if  over  a basement,  should  be  impervious— of  asphalte  or 
patent  concrete,  with  suitable  falls  to  channels  or  gullies. 
A drain  or  channel  must  be  placed  to  receive  the  waste 
water  from  the  centrifugal  wringers. 

In  the  drying  chamber  the  range  of  “horses”  must 
be  similar  in  number  to  that  of  the  washing  compart- 
ments. They  are  best  when  made  to  run  on  overhead 
rollers  and  should  be  about  6 feet  long  by  6 feet  6 inches 
high.  Effective  means  must  be  employed  for  heating 
the  chamber.  Steam  has  not  been  found  altogether 
satisfactory  for  such  purposes.  As  a rule  a compara- 
tively low  pressure  of  steam  is  employed  in  the  boilers 
of  the  establishment,  and  the  temperature  obtained  from 
a battery  of  steam-pipes  is  not  sufficient  to  supply  the 
large  volumes  of  hot  air  required  for  drying  purposes. 
In  several  establishments  steam  has  been  tried  and  has 
given  place  to  a special  apparatus  for  heating.  This  will 
be  best  made  with  a large  fire-brick  furnace  of  ordinary 
design,  with  arched  top  and  strong  wrought  or  cast 
iron  flue-pipes  in  two  or  more  bends  and  returns,  so  that 
the  whole  available  heat  of  the  furnace  may  be  utilised. 
The  furnace,  hot-air  chamber,  and  drying  closets  must 
be  built  so  as  to  economise  the  heat,  with  hollow  walls 
and  walls  with  sand  cavities  where  necessary,  to  prevent 
loss  by  radiation.  Ordinarily,  no  means  of  ventilation 
or  carrying  off  vapour  from  the  drying  closet  is  pro- 
vided. So  much  heat  escapes  with  the  rolling  in  and 
out  of  the  horses  by  the  washers  that  no  great  amount  of 
ventilation  is  required  ; but  a vent  or  shaft  of  some  sort, 
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with  means  of  regulating  the  draught  therein,  would  be 
found  useful  in  many  conditions  of  the  weather. 

In  certain  states  of  the  atmosphere  much  vapour 
accumulates  about  the  upper  part  of  a wash-house 
unless  means  are  provided  for  clearing  the  air.  A large 
lantern  with  deep  sashes  hung  in  centres  should  always 
be  provided,  and  a fan-wheel  in  a gable-wall  is  of  great 
service.  It  keeps  the  air  of  the  wash-house  practically 
free  from  vapour,  and  as  there  is  always  power  and 
shafting  to  the  steam  wringers  it  is  simply  a matter  of 
the  first  cost  of  the  fan-wheel  and  a little  additional 
belting. 

A wash-house  should,  if  possible,  be  lined  with  glazed 
bricks.  A high  dado  of  this  material  should  certainly 
be  provided,  when  the  upper  portions  of  the  walls  can  be 
of  pressed  bricks,  &c. 

In  the  ironing-room  will  be  provided  a powerful 
stove  or  stoves  for  heating  flat-irons,  ironing  benches 
and  tables,  and — according  to  the  size  of  the  building — 
one  or  two  large  box-mangles  driven  by  steam. 

The  accompanying  illustration,  pp.  48  and  49,  shows 
a small  drying-chamber  such  as  described  above,  with 
fire-brick  furnace  and  cast  or  wrought  iron  flues.  The 
former  will  last  the  longest ; the  latter  will  allow  more 
heat  to  pass  into  the  chamber.  The  horses  run  on  over- 
head rollers,  with  guide-bars  and  friction  rollers  below. 
An  iron  grating  is  placed  beneath  the  horses,  and  wire 
netting  prevents  anything  from  falling  on  to  the  flues 
and  becoming  scorched.  A small  iron  door  for  in- 
spection should  be  provided  at  one  end. 
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CHAPTER  VII. 

THE  ESTABLISHMENT  LAUNDRY. 

The  private  laundry  differs  from  the  public  laundry 
not  merely  in  point  of  size  but  in  the  arrangements 
made  for  washing.  In  the  public  wash-house  the  wash- 
ing is  done  by  hand  by  the  women,  while  in  a modern 
establishment  laundry  one  or  more  powerful  alternating 
or  revolving  washing-machines  save  a vast  amount 
of  hand  labour.  In  place,  therefore,  of  the  washing- 
tubs  in  compartments,  there  will  be  required  washing- 
machines,  rinsing  and  boiling  tanks,  and  centrifugal 
wringers,  in  number  and  size  according  to  the  work  to 
be  performed.  An  ironing-room,  strictly  speaking,  is 
not  required  ; but  a mangle-room  may  be  provided,  as 
at  some  baths  it  is  the  custom  to  mangle  the  towels  for 
first-class  bathers.  Storage-rooms  will  be  necessary, 
preferably  two  in  number,  one  for  regular  use  and  the 
other  for  winter,'  when,  bathing  being  much  less  than  in 
summer,  space  is  required  for  towels,  & c.,  not  in  use. 
The  arrangement  of  shafting  is  here  again  an  important 
point  to  be  duly  considered  when  planning,  that  half- 
cross  belting  and  mill-gearing  may  be  avoided  as  far  as 
possible. 

The  general  arrangement  of  the  suite  of  rooms 
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devoted  to  the  purposes  of  the  establishment  laundry 
differs  from  that  of  the  public  wash-house,  just  as  the 
methods  of  washing  differ.  The  private  wash-house 
must  be  arranged,  if  possible,  so  that  the  soiled  towels, 
&c.,  are  brought  to  a convenient  position  with  relation 
to  the  steam  machinery.  This  position  will  be  deter- 
mined by  a consideration  of  the  best  means  of  saving 
labour  and  time  in  unnecessary  lifting  and  transferring 
of  the  heavy  wet  articles  during  the  process  of  washing, 
drying,  and  mangling.  If  the  soiled  towels  are  brought 
to  the  laundry  in  small  hand-trolleys — a convenient 
method — the  load  must  be  discharged  as  near  as  may 
be  to  the  washing-machine.  The  latter  must  be  in 
close  connection  with  the  boiling  and  rinsing  tanks  or 
tubs,  so  that  the  articles  undergoing  cleansing  may  be 
easily  transferred  from  one  to  the  other.  Having  been 
washed,  boiled,  and  rinsed,  they  will  be  taken  to  the 
wringers,  which  must,  therefore,  be  conveniently  at  hand  ; 
and  from  the  wringers  to  the  drying-closets,  whence 
they  will  pass  to  the  mangle-room  for  folding  or 
mangling,  as  the  case  may  be.  The  sequence  of  the 
washing  processes  should  be  observed.  A properly 
planned  private  laundry  need  take  but  very  little  space. 
One  man  is  frequently  able  to  superintend  the  machines. 
Endeavour  should  be  made  to  so  arrange  the  rooms 
that  the  soiled  articles  will  be  given  in  at  one  door  and 
passed  out  cleansed  at  another. 

In  the  construction  of  walls,  floors,  and  roofs,  and 
in  point  of  ventilation,  the  same  principles  must  be 
studied  in  the  establishment  laundry  as  in  the  public 
wash-house. 
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Laundry  Machinery. — The  desiderata  are  simplicity 
of  construction  and  ease  of  repair.  Repairs  of  this 
nature  will  be  effected  by  the  engineer  in  the  workshop 
with  which  every  public  bath-house  should  be  provided. 
The  machinery — wringers,  mangles,  and  washers — may 
be  constructed  for  under-driving,  no  belting  or  shafting 
appearing  above  the  level  of  the  wash-house  floor ; but 
in  the  majority  of  cases  the  ordinary  system  of  driving 
with  overhead  shafting  and  belting  is  the  most  suitable 
and  the  simplest  to  keep  in  repair. 

It  is  evidently  of  the  greatest  importance  to  most 
carefully  consider  the  positions  to  be  assigned  to  the 
steam  machinery.  Each  machine  should  be  placed  in 
the  position  that  both  theory  and  practice  may  deter- 
mine to  be  the  safest,  the  pulley  sides  of  the  machines 
being  placed  away  from  those  parts  of  the  room  most 
frequented  by  the  washers.  The  shafting  should  be 
well  overhead,  with  proper  guards  and  boxings  to  pro- 
tect from  the  belting  where  necessary.  These  cautions, 
needless  to  the  engineer  accustomed  to  mill-work,  do 
not  seem  out  of  place  when  addressed  to  architects,  who 
are  apt  to  tentatively  show  the  position  of  machinery  on 
plan  with  a vague  idea  of  further  considering  the  matter 
at  some  future  time  ; but,  as  we  know,  this  time  never 
arrives — unless  an  engineer  is  employed  to  rearrange  the 
machinery  portion  of  the  design — and  the  execution  of 
the  work  finds  the  machine  in  the  spot  first  indicated  on 
what  was  perhaps  merely  a rough  sketch-plan. 
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CHAPTER  VIII. 

TIIE  ENGINEER’S  department. 

Practical  requirements  and  the  demands  of  conveni- 
ence and  economy  place  the  engines,  boilers,  heating 
apparatus,  &c.,  in  the  basement.  The  most  usual  and 
the  most  suitable  position  in  the  building  is  underneath 
the  wash-house  and  laundry  department,  with  as  much 
open  area  to  the  boiler-house,  engine-room,  &c.,  as  may 
be  possible. 

The  department  will  include  : — 

A boiler-house,  with  stokery  and  coal-bunkers. 

An  engine-room. 

An  engineer’s  workshop. 

Heating  apparatus  for  drying-closets. 

Store-rooms,  and  probably 

Electric  lighting  room,  with  engine,  dynamo,  and 
store  for  accumulators. 

The  size  and  scope  of  the  boiler-house  will  depend 
upon  the  nature  of  the  provision  to  be  made  for  hot- 
water  supply  and  steam  supply,  and  for  heating  the 
water  for  swimming-baths.  As  in  this  work  it  is  not 
intended  to  refer  to  any  patent  or  special  systems  of 
manufacturers  and  others,  I shall  treat  only  of  simple 
and  effective  methods  of  heating  on  ordinary,  straight- 
forward plans.  Our  boiler-house  will  accordingly  require 
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to  be  fitted  with  boilers  of  ordinary  model.  The  older 
baths  have  mostly  Cornish  boilers  with  single-  furnaces. 
These  are,  for  many  purposes,  including  that  of  large 
public  baths,  out  of  date.  The  long,  double-furnaced, 
steel  “Lancashire”  boiler  is  the  boiler  of  to-day.  In 
public  baths  of  large  size  three  of  these  boilers  should 
be  fitted.  Two  will  be  required  for  daily  use — one 
under  steam,  and  the  other  supplying  hot  water  to 
baths.  One  of  the  three  will,  in  ordinary  times,  be  out 
of  use  or  in  process  of  cleaning  or  repair  ; but  it  will  be 
available  for  emergencies,  as,  for  example,  when  there  is 
a temporary  demand  for  a greater  supply  of  steam  or  of 
hot  water.  The  absence  of  the  third  boiler  would,  at 
times,  be  found  very  inconvenient  in  a large  establish- 
ment. 

The  position  of  the  boiler-house  will  be  determined 
by  several  considerations.  There  must  be  light  and  air 
to  the  stokery,  the  boilers  must  be  in  proper  relation  to 
the  coal  - bunkers,  which  must,  in  their  turn,  be  in  a 
position  facilitating  coal  - supply  and  stoking.  An 
ordinary  arrangement  is  to  place  the  coal  in  vaults 
under  the  pavement  of  a side  or  back  street  abutting 
on  the  establishment.  The  distance  between  the  point 
at  which  work  is  done  by  the  boilers  and  the  boilers 
themselves  must  be  reduced  to  a minimum,  so  far  as 
is  consistent  with  peculiar  circumstances  and  with  the 
above-mentioned  desiderata.  Every  foot  of  steam  and 
water-pipe  saved  is  not  merely  an  economy  in  first  cost 
but  in  working.  Bends  and  changes  of  direction  should 
be  avoided  as  far  as  possible,  the  aim  being  to  keep  the 
pipes  in  straight  lengths. 
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The  chimney-shaft  must  be  planned  with  the  boilers. 
For  three  large  Lancashire  boilers  a shaft  from  80  feet 
to  85  feet  high  from  the  stoking  level,  and  4 feet  in 
internal  diameter,  will  be  proportionate  to  the  work  to 
be  done.  If  in  London  it  will  be  required  to  have 
foundations  and  footings,  thicknesses  of  walls,  batter 
materials,  cap,  and  independent  fire-brick  lining,  as 
specified  in  the  regulations  made  by  the  late  Metro- 
politan Board  of  Works,  and  now  enforced  by  the 
London  County  Council. 

The  boilers  in  a large  establishment  should  be  amply 
large.  Small  boilers  are  a poor  economy  ; but  the  size 
should  be  in  proportionate  relation  to  the  size  of  the 
establishment.  Where  much  work  is  required  a width 
of  shell  of  7 feet  6 inches  or  8 feet  will  allow  increased 
sizes  to  furnaces  ; a 7-foot  boiler,  however,  is  a large 
boiler,  and,  with  ordinary  firing,  should  answer  every 
requirement  of  the  largest  establishment.  Boilers  of 
this  size  and  purpose  are  commonly  made  for  a working 
pressure  of  steam  at  100  lbs.  per  square  inch,  and  al- 
though a far  lower  pressure  is  all  that  is  needed  for 
every-day  purposes,  where  there  is  a system  of  heating 
swimming-baths  by  steam  injection  the  high  pressure 
will  be  turned  to  good  account,  particularly  when  the 
water  has  to  be  raised,  at  short  notice,  from  its  normal 
temperature  to  the  720  customary  in  swimming-baths. 

The  boilers  must  be  interchangeable.  Either  the 
one  or  the  other,  in  pairs  or  singly,  must  be  suitable  (1) 
for  steam,  and  (2)  for  the  supply  of  hot  water.  They 
will  therefore  be  set  as  ordinarily,  side  by  side,  with  just 
the  space  required  for  flues  between,  and  will  have 
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valves,  pipes,  and  connections  to  the  end  and  aim  above 
mentioned.  Each  boiler  will  require  a safety-valve  at 
the  stoking  end,  a manhole  at  the  other  end,  and  cast 
iron  seatings  between,  for  connections  for  the  following 
purposes  : — 

(1)  Cold-water  feed. 

(2)  Hot-water  supply. 

(3)  Low  water  and  high  steam  safety-valve,  and 

(4)  Steam  supply. 

Valves  with  full-way  must  be  placed  over  Nos.  1,  2, 
and  4 seatings,  and  flanged  pipes  must  be  provided 
with  a view  to  the  interchangeable  arrangement.  Taper 
pipes  will  communicate  with  the  main  steam  and  water- 
supply  pipes. 

When  a boiler  is  employed  for  hot-water  supply  it 
will  be  fed  by  the  pipe  connected  with  the  top,  passing, 
however,  to  near  the  bottom  of  the  boiler.  For  steam 
purposes  injectors  will  be  used,  and  a donkey-pump  on 
the  wall  of  the  boiler-house  is  a needful  auxiliary. 

The  draining  of  the  boilers  when  blowing-out  may  be 
a source  of  difficulty  where  the  level  of  the  main  sewer  is 
rather  high.  Where  it  is  thus  impossible  to  blow-out 
direct  into  the  drain,  the  following  expedient  may  be 
found  better  than  the  use  of  sump  and  pump.  Provide 
on  one  side  of  the  stokery  of  boiler-house  a tank — which 
may  be  termed  the  “ blowing-out  tank  ” — with  bottom 
level  with  that  of  boiler.  Connect  the  blow-out  of  each 
boiler  to  a pipe  leading  to  the  tank,  and  put  an  over-flow 
from  tank  to  drain.  The  boilers  blowing-out  under  a 
few  pounds  of  steam  will  then  be  easily  emptied. 

Where  a sump-well  is  used  a powerful  steam-pump 
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with  double  delivery  will  be  required.  It  is  always 
desirable,  if  possible,  to  blow  out  direct  into  the  drain  by 
way  of  a small  sump,  and  it  is  important  to  be  able  to 
drain  the  lower  flues  of  the  boilers. 

Ample  head-room  over  the  boilers  should  be  allowed 
for  pipe  connections,  and  for  examining  and  repairing 
valves.  A minimum  of  4 feet  6 inches  from  the  top  of 
boiler-shell  to  the  under-side  of  any  girders  supporting 
the  floor  above  should,  if  possible,  be  observed. 

Many  boiler-houses  present  a permanent  scene  of 
disorder  and  untidiness,  and  an  involved  system  of  pipes 
and  connections.  This  is  quite  unnecessary  if  the  place 
is  intelligently  planned  from  the  first,  and  care  taken  in 
the  arrangement  of  the  fittings.  The  end  wall  of  boiler 
flues,  when  built  in  glazed  bricks,  adds  greatly  to  the 
appearance  of  the  place,  and  iron  doors  on  overhead 
rollers  as  bulkheads  to  the  coal-bunkers  will  keep  the 
coaling  arrangements  tidy. 

In  the  boiler-house,  in  some  convenient  position,  will 
be  required  a feed-water  heater  for  utilising  the  waste 
steam  from  engines,  and  the  ordinary  arrangements  for 
condensation. 

A special  thermometer  indicating  the  temperature  of 
the  hot  water  supplied  to  the  baths  is  a useful  boiler- 
house  fitting. 

The  Engine-room. — This  should  have  a steam-engine 
of  economical  working  for  driving  laundry  machinery, 
&c.  A horizontal  engine  of  about  8 to  10  horse-power 
is  most  generally  useful.  It  will  be  supplied  with  steam 
from  the  steam-boiler,  and  be  connected  with  shafting 
and  belting  as  may  be  required.  An  engine  belted  to 
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the  machinery  shafting  is  best,  but  peculiar  difficulties 
may  necessitate  a vertical  shaft  with  bevelled  gearing  to 
the  engine. 

The  Stokery  for  Drying  Furnaces. — Here  will  be 
the  fire-brick  furnaces  for  drying-closets.  One  or  two 
furnaces  will  be  required,  according  to  the  size  of  the 
laundries.  Furnaces  3 feet  wide  and  4 feet  long,  with 
12-inch  cast-iron  flue-pipes  in  two  or  more  bends  and 
returns,  finally  ending  in  the  chimney-stack,  will  suffice. 

Here  also  will  be  placed  (if  required)  the  special 
boiler  for  the  low-pressure  system  of  hot-water  heating 
for  the  swimming-bath  hall,  and  such  other  similar 
warming  purpose  as  may  be  necessary. 

Any  odd  corner  of  the  basement  will  suffice  for  this 
stokery.  Proximity  to  the  chimney-stack  will,  however, 
save  special  flues  for  furnaces.  The  drying  furnaces, 
if  of  fire-brick,  will  require  little  attention  further 
than  feeding  with  a sack  of  coke  now  and  again.  A 
coke-store,  with  shoot  in  a convenient  position,  will 
be  required. 

The  Engineer's  Workshop. — This  should  have  a good 
screw-cutting  lathe  driven  by  steam,  a steam  drilling 
machine,  a carpenter’s  bench,  a blacksmith’s  forge  and 
anvil,  and  a power  grindstone.  Shafting  and  belting 
should  therefore  be  provided,  with  the  requisite  loose 
pulleys  or  other  means  of  throwing  the  machinery  in 
and  out  of  gear.  A store  for  materials,  oil,  &c.,  and  a 
tool-closet  should  be  provided.  A light,  ventilated 
position  should  be  secured  for  this  workshop. 

In  some  establishments,  in  connection  with  the 
engineering  department,  rooms  are  provided  for  a 
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resident  engineer.  Where  this  provision  is  required 
the  residence  will  probably  be  best  located  facing  the 
side  street  where  the  entrance  to  the  basement  is  placed. 

Electric  Lighting.— All  new  establishments  will  re- 
quire this,  and  as  some  time  must  elapse  before  the 
light  is  so  general  that  a current  can  be  taken  off  a main 
in  any  part  of  London,  and  as  it  may  not  be  supplied  in 
a provincial  town  where  the  corporation  may  be  building 
public  baths,  the  architect  will  often  be  called  upon  to 
arrange  a private  installation.  A complete  installation 
will  comprise  a special  high-speed  steam-engine  (a  steam 
engine  will  be  the  most  economical,  as  steam  will  always 
be  at  hand),  a dynamo,  and  store  for  accumulators.  The 
engine  and  dynamo  should  be  placed  in  as  spacious 
and  roomy  an  apartment  as  possible,  with  neat,  glazed 
brick  walls,  and  lighted  and  ventilated  from  the  open. 
The  accumulators  will  be  stored  on  shelves  in  a special 
store  lined  with  glazed  bricks,  with  a capacious  ven- 
tilating shaft  to  carry  off  fumes  during  charging. 

A small  work-room  for  the  electrician  next  to  the 
dynamo-room  might  be  found  useful,  and  a room  for 
stokers’  use  would  often  be  a considerate  provision  for  a 
very  poorly-paid  and  hard-working  class  of  men. 
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WATER  SUPPLY. 

UNDER  this  heading  must  be  considered  the  supply  of 
cold  water  to  the  slipper-baths  and  swimming-baths,  hot 
water  to  slipper-baths,  and  the  hot  and  cold  water  and 
steam  supplies  to  laundries,  together  with  all  pipes  and 
valves.  We  must  also  notice  the  steam  supply  to  vapour- 
baths. 

The  heating  of  swimming-baths  has  been  explained 
in  a separate  chapter. 

The  placing  of  pipes  is  a matter  requiring  in  all  baths 
great  care  and  forethought.  First,  we  must  abandon 
the  idea  that  pipes  can  be  stowed  away  anywhere  and 
anyhow.  Every  pipe  should  be  in  such  a position  as 
best  facilitates  inspection  and  repair.  Proper  subways 
with  full  head-room  should  be  provided,  with  as  much 
light  as  possible  from  areas  continued  below  ground 
level.  Every  pipe  should  be  properly  carried  on  strong 
wrought  or  cast  iron  brackets  on  walls,  or  be  strapped 
to  the  iron  joists  of  the  fireproof  floors  over  the  sub- 
ways. Flanged  and  bolted  joints  are  in  all  cases  to 
be  preferred.  Steam  pipes  must  be  so  jointed,  and  hot 
water  pipes  should  be.  The  main  steam  tubes  will  be 
weldless  drawn  tubing  of  not  less  than  T%  inch  thickness 
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of  metal.  The  hot  and  cold-water  pipes  will  be  cast 
iron  of  suitably  heavy  section.  Expansion  joints  will 
be  required  for  long  lengths  of  steam  tubing.  Both 
steam  and  hot-water  pipes  are  well  placed  on  roller 
bearings. 

A systematic  manner  of  placing  pipes  in  the  sub- 
ways should  be  followed — as,  for  example,  steam  in  the 
centre,  hot  water  on  the  left,  and  cold  water  on  the 
right. 

Two  principles  can  be  adopted  in  the  supply  of  hot 
water  to  slipper-baths  (i)  There  can  be  a hot-water 
tank  connected  with  circulating  pipes  to  boiler,  and  flow 
and  return  pipes  from  tank  along  subways  under  all 
slipper-baths  ; and  (2)  the  simple  force  of  gravity  of  cold 
water  from  a cistern  can  replace  water  drawn  off  by  the 
hot-water  flow  to  baths. 

It  is  urged  as  a point  in  favour  of  the  circulating 
system  that  the  circulation  always  ensures  hot  water  at 
any  point  in  the  pipes.  Practice,  however,  shows  that 
there  are  no  serious  objections  to  the  simpler  arrange- 
ment— that  without  a return  pipe.  Many  large  public 
baths  have  had  the  latter  system  in  operation  for  years 
without  requiring  alterations.  Only  in  the  morning  is  a 
little  cold  water  sometimes  found  at  the  end  of  the 
system  of  hot-water  supply  pipes.  This  is  quickly 
remedied  by  running  off  a little  water. 

The  former  system  is  practically  the  boiler  and  tank 
arrangement  for  domestic  supply  ; the  latter  is  the  boiler 
and  cylinder  arrangement,  since  the  large  boiler  of  the 
public  bath-house  represents  and  stands  in  place  of  both 
the  cylinder  and  the  saddle-boiler.  In  other  words,  the 
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household  cylinder  is  simply  an  elongation,  in  a con- 
venient form,  of  the  kitchen  boiler. 

The  non-circulating  system  is  a great  economy  in 
outlay  and  in  subsequent  repairs.  I shall  therefore 
proceed  to  describe  it  in  conjunction  with  the  cold  water 
supply. 

The  cold  water  must  be  brought  in  from  the  water 
company’s  main  through,  say,  an  8-inch  pipe,  with  meter 
and  screw-down  stop- valve.  The  cold  supply  to  slipper- 
baths,  to  swimming-baths,  and  to  wash-house  can  be  ar- 
ranged directly  off  the  company’s  main  by  branches 
from  the  8-inch  pipe — say  6-inch  to  swimming-baths, 
4-inch,  3-inch,  or  2-inch  for  mains  in  subways  under 
slipper-baths,  according  to  the  number  of  baths  to  be 
supplied,  and  ij-inch  and  i^-inch  branches  to  bath- 
valves  ; 3-inch  and  2-inch  mains  to  wash-house  and 
laundry,  according  to  the  amount  of  work  to  be  done  ; 
and  i-inch  and  f-inch  pipes  to  showers,  lavatories,  &c. 

In  order  to  supply  a constant  and  even  pressure  to 
the  boilers,  the  medium  of  a cold  water  cistern  holding, 
say,  some  15,000  gallons  will  be  necessary,  the  cistern  to 
be  supplied  from  a branch  from  the  main  cold  supply 
pipe. 

A 6-inch  pipe  will  be  taken  from  the  cistern  to  the 
cold  water  supply  connections  to  boilers,  the  pipes, 
flattened  and  broadened  as  may  be  necessary,  being 
carried  through  between  the  centre  flues  of  the  boilers 
to,  say,  6 inches  off  the  bottom,  and  the  nozzles  bent 
round  so  as  to  discharge  water  horizontally  in  the  line 
of  the  axis  of  the  boiler.  By  so  doing,  the  incoming 
cold  water  is  directed  along  the  line  of  the  lower  flue 
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which  receives  the  combined  heat  of  the  two  furnaces, 
circulation  being  further  caused  in  the  boiler.* 

When  any  hot  water  is  drawn  off  for  the  baths,  &c., 
the  cold  water  from  cistern  instantly  replaces  the  loss  in 
the  boiler. 

A 6-inch  main  hot-water  supply-pipe  will  connect 
with  the  boilers,  and  the  branches  to  baths,  laundries, 
&c.,  will  be  of  the  same  size  as  for  cold  supplies. 

The  boilers  and  the  whole  of  the  steam  pipes  should 
be  “ lagged,”  or  well  coated  with  an  approved  non- 
conducting composition  or  packing.  Valves  are  now 
made  with  renewable  seatings,  and  these  will  be  found 
an  economy. 

To  each  compartment  in  the  public  wash-house  there 
must  be  provided  a cold  supply,  a hot  supply,  and  steam 
for  boiling.  Movable  nozzles  on  the  side  divisions  will 
direct  the  supply  either  to  the  boiling  or  the  washing- 
tubs.  As  only  a low  pressure  of  steam  is  required 
in  the  laundry  a special  pressure-reducing  valve  is 
sometimes  employed  on  the  main  steam-supply  pipe  to 
wash-house. 

Hot  and  cold  water  and  steam  supplies  are  also 
required  in  the  establishment  laundry. 

The  vapour-baths  would  be  best  supplied  off  a branch 
from  main  steam  pipe  to  the  laundry,  so  that  the  pres- 
sure may  be  low.  If  this  is  not  convenient,  a special 
pressure-reducing  valve  should  be  fixed.  A f-inch  pipe 
to  each  vapour-box  will  suffice.  In  order  to  ensure  a 

* In  Cornish  boilers  good  results  have  been  obtained  with  the  feed — 
on  this  system  of  supply— entering  at  the  furnace  end  of  boiler  about  one- 
third  of  the  whole  diameter  of  shell  from  bottom  of  boiler. 
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comparatively  noiseless  escape  of  steam,  a length  of 
pipe  of  about  3 feet  in  the  vapour-box  should  be  per- 
forated with  holes  as  outlets. 

The  vapour-boxes  must  be  placed  in  douche  rooms. 
Some  fittings  will  be  required,  to  which  i-inch  branches 
from  main  should  be  brought.  The  fittings  may  include 
one  or  more  of  those  described  in  Chapter  VI.  of  * The 
Hydropathic  Establishment  and  its  Baths,’  and  illus- 
trated in  Chapter  VI.  of  ‘ The  Turkish  Bath  : its  Design 
and  Construction.’  The  most  practical  and  useful 
fitting  in  a douche-room — especially  such  as  that  in 
public  baths — is  a large  adjustable  horizontal  spray,  with 
a length  of  flexible  hose-pipe  connected  with  hot  and 
cold  supplies,  and  having  a large  copper  bell  with  gun- 
metal  rose.  The  needle-bath  and  other  appliances, 
suitable  for  invalids  and  in  luxurious  baths,  are  out  of 
place  in  the  establishments  erected  under  the  provisions 
of  the  Baths  and  Wash-houses  Act.  The  vapour-box 
and  the  adjustable  horizontal  spray  supply  all  the 
requirements  of  a complete  “ partial  ” vapour-bath. 

The  cold  showers  to  swimming-baths  will  require 
f-inch  supply-pipes  off  the  cold  main. 

Over  two  or  three  of  the  slipper-baths  a cold  shower 
will  be  required,  which  may  be  either  permanently 
supplied  with  water  or  consist  of  a small  reservoir  with 
handle  and  chain ; f-inch  supply-pipes  will  be  required. 

It  is  desirable  to  form  a cleansing-spray  at  the 
shallow  end  of  a swimming-bath,  in  order  that  there  may 
be  a gentle  flow  of  water  down  the  bath  when  emptied 
for  cleaning.  The  galvanised-iron  safety-rail,  2 inches 
diameter,  round  the  bath  can,  at  the  shallow  end,  be 
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transformed  into  a spray  by  a series  of  perforations  on 
the  under  side  of  the  pipe,  with  a stop-cock  in  proper 
position. 

If  there  be  a soap-hole  or  foot-bath  to  the  second- 
class  swimming-bath,  it  will  require  f-inch  hot  and  cold 
supplies. 

The  lavatory  supplies  and  the  water  supply  to 
superintendent’s  residence  need  not  be  detailed,  being 
ordinary  every-day  arrangements  familiar  to  all. 

When  hard  chalk-water  is  supplied  to  bathing  estab- 
lishments some  form  of  water-softening  apparatus  will 
be  desirable,  to  prevent  calcareous  incrustations  in  boilers, 
pipes,  & c. 

The  pipe  diameters  given  in  this  chapter  are  in- 
ternal measurements  calculated  for  a large  bath-house. 
For  smaller  establishments  the  sizes  of  pipes  will  have 
to  be  suitably  proportioned  to  the  work  to  be  done. 
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CHAPTER  X. 

THE  HEATING  OF  SWIMMING  BATHS. 

The  desiderata  in  warming  the  water  in  swimming- 
baths  are  economy,  speedy  action,  simplicity  and  the 
prevention  of  what  is  termed  “ patchiness,”  viz.  patches 
of  warm  and  cold  water  here  and  there  in  the  bath. 

There  are  many  and  varied  systems  of  patentees  and 
others.  It  has  not  been  my  intention  to  enter  into  any 
analytical  description  of  these,  or  to  weigh  their  relative 
merits,  but  to  describe  those  methods  of  warming  by 
hot  water  and  steam  that  recommend  themselves  by 
their  simplicity,  and  have  stood  the  test  of  practical 
trial. 

The  water  in  swimming-baths  may  be  warmed  : 

1.  By  the  addition  of  fresh  hot  water. 

2.  By  circulation  through  a boiler. 

3.  By  live  steam. 

4.  By  circulation  with  steam  injectors. 

I.  Freshly  heated  water  from  a boiler  is  turned  into 
the  bath  in  the  same  way  that  hot  water  would  be 
turned  into  a slipper-bath.  The  superfluous  water 
overflows  into  the  drain.  Under  this  system  of  heating 
a certain  amount  of  patchiness  results,  the  cold  water 
and  fresh  hot  water  not  being  effectively  mixed.  The 
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system  also  requires  fresh  supplies  of  water  in  order  to 
warm  the  bath.  Several  of  the  older-established  baths 
in  London  and  a few  modern  ones  have  swimming-baths 
warmed  in  this  way.  It  has  the  recommendation  of 
simplicity  and  the  fact  that  clean  fresh  water  is  supplied. 
See  Fig.  I in  the  diagram  on  p.  74. 

In  carrying  out  this  principle  there  should  be,  say,  a 
6-inch  supply-pipe  from  boiler  to  bath,  with  stop-valves 
next  to  boiler  and  bath.  Duplicate  valves  on  this  plan 
should  always  be  fixed,  as  they  enable  repairs  to  be  made 
to  a length  of  supply-pipe  without  emptying  the  bath. 
The  junction  of  the  supply-pipe  and  bath  should  be 
such  that  the  injection  of  the  water  shall  tend  to  cause 
a circulation  in  the  bath,  so  that  the  water  may  be  as 
thoroughly  mixed  as  possible. 

2.  Instead  of  turning  freshly  heated  water  into  the 
bath,  the  water  in  the  bath  is  made  to  circulate  between 
the  bath  and  the  boiler.  Flow  and  return  pipes  from, 
say,  6 inches  to  8 inches  in  diameter,  are  arranged 
between  the  bath  and  boiler.  The  flow  from  the  boiler 
joins  the  bath  at  the  shallow  end,  and  the  return  to 
boiler  at  the  lowest  level  of  the  deep  end.  In  order  to 
save  making  more  holes  than  absolutely  necessary  in 
the  bath  the  return  outlet  may  also  form  the  waste,  stop- 
valves  being  fixed  as  required  for  the  purpose.  (See 
Fig.  2.) 

This  system  is  very  generally  employed  in  the 
older  London  establishments.  A Cornish  boiler  is 
provided,  and  the  water  in  the  swimming-bath  circulates 
through  the  boiler  till  the  required  temperature  is 
maintained.  In  this  way  no  fresh  supply  of  water  is 
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required  to  raise  the  temperature  of  the  bath.  In  order 
that  there  may  be  a proper  circulation,  the  boiler  must 
be  placed  at  a sufficiently  low  level  below  the  swimming- 
bath.  The  flow  from  the  boiler  and  the  return  thereto 
will  be  arranged  as  ordinarily,  viz.  at  the  top  and 
bottom  of  boiler  respectively.  Stop-valves  should  be 
placed  at  both  ends  of  the  circulation  pipes,  for  reasons 
above  stated.  Packing  is  scarcely  necessary  for  these 
pipes, 

3.  Live  steam  is  blown  into  the  bath  or  into  a water- 
chamber  adjoining  the  bath.  This  is  a noisy  method, 
uncertain  in  action,  and  is  not  preventive  of  “ patchiness.” 
(Fig.  3.) 

4.  This  is  an  improvement  on  and  development  of 
the  preceding,  and  the  system  of  steam-heating  most 
to  be  recommended.  On  this  system  live  steam  raises 
the  temperature  of  the  water,  but  a definite  circulation 
is  arranged.  The  steam  meeting  the  water  in  a pipe, 
noise  is  very  greatly  reduced,  and  if  there  be  a long 
length  of  pipe  between  the  point  at  which  the  steam 
comes  in  contact  with  the  water  and  the  inlet  to 
the  bath,  the  heating  can  be  put  in  action  whilst  the 
bath  is  in  use,  without  the  danger  of  scalding  bathers 
that  attends  the  blowing  of  live  steam  direct  into 
the  bath.  The  water,  being  blown  forward  by  the 
steam,  flows  briskly  into  the  bath,  and  ensures  almost 
Completely  against  patchiness.  (See  Figs.  4,  5 and  6.) 

In  this  system  steam  injectors  of  special  design  and 
construction  are  required.  A 4-inch,  6-inch,  or  8-inch 
circulating  pipe — according  to  the  water  capacity  of  the 
bath  and  the  size  of  boiler — must  be  arranged.  The 
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injector  must  be  suited  to  the  size  of  the  circulation 
pipe,  and  connected  with  a steam  supply-pipe.  On 
opening  the  valve  of  the  injector,  the  rush  of  steam 
causes  a flow  of  water  on  the  same  principle  as  in  an 
ordinary  steam-boiler  injector,  the  temperature  of  the 
water  being  raised  so  many  degrees  according  to  the 
diameter  of  the  circulation  pipe,  the  pressure  main- 
tained in  the  boiler,  and  the  care  with  which  the  main 
steam  tubes  have  been  fitted  and  packed  with  non- 
conducting material.  There  will  then  be  a circulation 
in  the  bath  which  will  mix  the  water,  and  tend  greatly 
to  prevent  the  formation  of  those  patches  of  hot  and 
cold  water  so  unpleasant  to  swimmers. 

To  properly  carry  out  this  system  of  heating 
swimming-baths  in  a large  establishment  powerful 
boilers  will  be  required.  Lancashire  boilers  should  be 
used.  If  three  such  boilers  are  provided  when  there  is 
much  work  to  be  done,  as,  for  example,  raising  a volume 
of  water  from  its  normal  temperature  to  720  in  the 
shortest  possible  time,  the  third  auxiliary  boiler  could 
be  put  under  steam  in  addition  to  that  ordinarily  at 
work.  For  every-day  duty,  such  as  the  restoring  of  the 
few  degrees  of  heat  in  the  water  in  swimming-baths  lost 
during  the  night,  one  boiler  would  suffice  for  three  large 
swimming-baths. 

In  place  of  a single  injector  two  or  more  can  be 
arranged  to  each  swimming-bath  ; but  unless  the  boiler 
power  is  proportionately  increased  nothing  will  be 
gained  thereby.  Given  a sufficient  supply  of  steam, 
however,  the  heating  will  be  more  expeditious. 

In  deciding  the  relative  merits  of  the  above  systems 
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of  heating,  the  nature  of  the  work  to  be  done,  the  size  of 
the  establishment,  and  the  kind  and  dimensions  of  the 
boilers  to  be  employed  must  be  taken  into  account. 

For  small  establishments,  where  only  two  Cornish 
boilers  are  to  be  fixed,  either  systems  I or  2 should  be 
employed.  No.  2 is  more  economical  of  water,  but  is 
not  so  ready  as  I,  unless  a special  boiler  is  kept  for  the 
purpose  of  circulation  ; for  if  there  be  one  boiler  for  hot 
water  and  one  for  steam,  during  the  day  the  former 
must  be  employed  for  the  slipper-bath,  supply,  &c.,  so 
that  the  circulation  can  only  be  put  in  action  during  the 
night,  as,  of  course,  it  would  be  an  uncleanly  arrange- 
ment to  supply  water  to  private  baths  from  a boiler 
circulating  the  water  from  the  swimming-bath.  No.  I 
therefore,  on  the  whole,  is  to  be  recommended  for  small 
establishments. 

No.  3 is  crude  and  objectionable.  No.  4 is  the  best 
system  for  large  establishments  where  several  hundred 
thousand  gallons  of  water  have  to  be  dealt  with  daily.  In 
a bath  of  150,000  gallons,  practically  the  exact  contents 
of  a swimming-bath  120  feet  by  40  feet,  with  a depth  of 
water  varying  from  3 feet  6 inches  to  6 feet  6 inches 
(a  common  size  nowadays  for  first-class  swimming- 
baths),  it  would  be  a tedious  and  lengthy  operation  to 
warm  the  bath  by  the  supply  of  freshly  heated  water. 

It  is,  however,  useful  to  provide,  in  addition  to  the 
systems  of  injectors,  a direct  supply  of  hot  water  from 
the  boilers  to  the  swimming-baths,  as  by  this  means, 
when  the  baths  have  been  emptied  for  cleaning  or 
repairs,  hot  water  can  be  turned  in  with  the  cold,  and 
thus  time — often  a matter  of  great  urgency  in  public 
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bathing  establishments — will  be  saved  in  the  operation 
of  filling  and  heating  the  bath.  The  inlet  to  the  bath 
should  be  the  same  as  that  for  the  cold-water  supply,  a 
junction  being  effected  between  the  two  services  in  a 
convenient  position  just  outside  the  retaining  wall  of  the 
bath. 

Figs.  4,  5 and  6 show  various  methods  of  arranging 
injectors  and  circulation  pipes.  Providing  that  the 
boiler  power  is  of  equally  increased  efficiency,  they  will 
represent  the  positive,  comparative  and  superlative  in 
respect  to  power  of  heating.  Fig.  4 shows  an  arrange- 
ment with  one  injector  only,  and  is  suited  to  a small 
bath.  Fig.  5 shows  one  powerful  injector  and  two 
return-pipes  to  the  circulating  system.  The  arrange- 
ment is  suited  to  a bigger  bath.  Fig.  6 demands  a 
great  deal  of  steam  to  make  it,  in  reality,  more  effective 
than  the  simpler  arrangement  with  a single  injector. 
If,  however,  the  steam  supply  be  in  proportion,  it 
becomes  a powerful  and  effective  system,  and  preventive 
of  patchiness  of  water.  The  objection  to  the  plan  is  the 
large  number  of  holes  with  gratings  required  in  the  bath. 
These  should  always  be  as  few  as  possible. 
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CHAPTER  XI. 

THE  TURKISH  BATH  IN  PUBLIC  BATHING 
ESTABLISHMENTS. 

The  accommodation  required  by  Baths  Commissioners 
remains  a fixed  quantity  year  by  year.  Improvements 
take  place  not  in  the  character  of  the  accommodation 
afforded  but  in  the  matter  of  details,  such  as  the  fittings 
of  baths,  the  heating  arrangements,  &c.  In  the  foregoing 
chapters  I have  endeavoured  to  point  out  the  most 
perfected  methods  of  arranging  the  accommodation  in 
accordance  with  the  fixed  schedules  of  the  Act.  It  now 
remains  to  consider  in  what  way  the  public  bath-house 
could  be  improved  in  respect  to  the  nature  of  the 
accommodation  provided. 

In  preparing  a scheme  for  the  inauguration  of  a new 
bathing  establishment,  Baths  Commissioners  appear  to 
make  wonderfully  little  use  of  their  own  brains.  First, 
it  is  to  be  presumed,  the  Act  and  its  amendments  are 
studied,  and,  as  soon  as  possible  after  the  appointment 
of  the  Commissioners,  a deputation  is  formed  for  the 
purpose  of  visiting  and  inspecting  such  buildings  already 
erected  as  may  afford  an  example  of  the  particular 
accommodation  required.  Notes  being  taken  as  to  the 
various  arrangements,  the  Commissioners  prepare  a 
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scheme,  the  basis  of  which  will  be  the  ideas  derived 
from  a study  of  the  buildings  visited,  while  any 
tendency  to  innovations  is  checked  by  the  clauses  of 
the  Act. 

To  a certain  extent,  therefore,  improvements  in  the 
arrangements  of  public  bath-houses  are  impossible  with- 
out further  amendments  of  the  Act.  Commissioners, 
moreover,  seem  naturally  timid  and  shy  of  novelty  and 
innovation.  They  hesitate  to  employ  new  methods, 
preferring  the  safe  course  of  pursuing  a beaten 
track.  Past  experiences,  however,  have  shown  that 
attempts  to  exhibit  progress  and  the  adoption  of  new 
ideas  would  not  necessarily  bring  upon  Commissioners 
the  censure  of  higher  authorities.  This  is  certainly 
the  case  with  regard  to  the  provision  of  the  hot- 
air bath  in  public  baths.  In  Chapter  I.  I referred 
to  the  position  of  the  Turkish  bath  with  relation  to 
the  Public  Baths  and  Wash-houses  Act,  and  pointed 
out  that  at  the  time  of  the  passing  of  the  original 
Act  the  vapour-bath  was  in  greater  repute  than  the 
Turkish  bath.  As  a consequence  the  vapour-bath  was 
adopted  in  preference  to  the  hot-air  bath.  If  a com- 
mittee of  experts  were  to-day  rearranging  the  whole 
matter  of  legislation  relative  to  public  baths  the  latter 
would  certainly  be  included.  I have  before  alluded 
to  an  incident  in  connection  with  the  building  of  the 
Paddington  Baths,  where  an  application  being  made 
by  Mr.  Richard  Metcalfe  to  the  Local  Government 
Board  as  to  the  legality  of  providing  Turkish  baths 
in  public  bath-houses,  the  reply  received  was  to  the 
effect  that  as  the  schedule  to  the  statutes  io  and  n Vic. 
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cap.  6 1 recognises  a vapour-bath,  “ the  Board  therefore 
apprehend  that  there  would  be  no  legal  objection  to  the 
establishment  of  a Turkish  bath.” 

Since  this  letter  was  indited,  in  the  year  1873,  some 
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PLAN  OF  A TURKISH  BATH  AND  WARMED  LAVATORIES  FOR 
PUBLIC  BATHS. 

little  has  been  attempted  in  the  way  of  providing  such 
baths.  One  of  the  most  suitable  Turkish  baths  for  a 
public  bath-house  is  that  in  the  Stockport  Corporation 
Baths.  The  problem  of  supplying  the  bath  at  a suffi- 
ciently low  price  has  been  a great  difficulty.  If  much 
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were  in  the  future  attempted  in  this  way,  success  might 
follow  the  adoption  of  the  plan  of  doing  away  with  sham- 
pooing and  the  substitution  of  a lavatory  divided  into 
compartments,  so  that  each  bather  could  perform  his  own 
ablutions.  The  lower  suite  of  rooms  in  the  accompanying 
plan  represents  a Turkish  bath  so  arranged.  It  is  repro- 
duced from  an  illustration  in  Mr.  Richard  Metcalfe’s 
‘Sanitas  Sanitatum  et  Omnia  Sanitas,’  a work  that 
should  be  studied  by  all  interested  in  the  matter  of  pro- 
viding the  hot-air  bath  in  public  baths.  The  plan  also 
shows,  in  the  upper  suite  of  rooms,  a suggestion  for  a 
system  of  washing  in  warmed  lavatories  in  compart- 
ments fitted  with  a seat  and  a basin,  and  hot  and  cold 
taps,  which,  it  is  said,  would  be  more  congenial  to 
bathers  in  cold  weather,  and  be  a saving  in  hot  water 
and  attendance.  The  same  principle  is  shown  in  the 
washing-room  of  the  hot-air  bath,  which  is  similarly 
divided  into  compartments  fitted  with  seat,  basin,  and 
hot  and  cold  taps. 

On  this  principle  there  should  be  no  difficulty  in  sup- 
plying a hot-air  bath  for  a small  sum.  The  saving  by 
reason  of  the  abolition  of  the  shampooing  process  would 
be  very  great.  Still,  the  necessity  for  small  charges 
would  render  it  important  to  study  every  economy  in 
the  building  and  fitting  of  such  baths.  There  will  be 
no  necessity  to  enter  into  the  question  of  the  arrange- 
ment of  the  Turkish  baths  themselves,  that  subject 
having  been  fully  treated  in  a former  work.  I have, 
however,  here  brought  forward  the  question  in  the  hope 
that  it  may  some  day  receive  more  attention  from  Com- 
missioners. The  economics  of  both  this  and  the  scheme 
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for  washing  in  warmed  lavatories  in  lieu  of  slipper-baths 
are  rather  extensive,  and  would  be  out  of  place  in  these 
pages,  but  in  ‘Sanitas’  the  reader  will  find  that  the 
subject  has  been  treated  exhaustively. 

The  matter  of  warm  lavatories  in  place  of  slipper 
baths  would  be  well  worth  the  attention  of  Commissioners 
in  many  districts.  Without  a trial  of  the  system,  how- 
ever, it  would  be  difficult  to  say  how  bathers  would  take 
to  the  idea.  The  Englishman  is  inured  to  his  slipper- 
bath  and  to  a complete  immersion  in  hot  water.  This  is 
comfortable  enough  so  far  as  it  goes,  but  in  cold  weather 
it  is  not  pleasant  to  step  out  again  into  the  cold  bath- 
room. The  argument  advanced  is  that  the  lavatories 
being  warmed  to  a temperature  comfortable  to  the  un- 
clothed body,  bathers  would  resort  to  such  baths  in  winter 
where  they  now — as  compared  with  warmer  months — 
attend  the  slipper-baths  in  lessened  numbers.  The  cost, 
as  compared  with  bathing  in  slipper-baths,  would,  it  is 
said,  be  less,  a saving  being  possible  in  both  attendance 
and  in  water. 

It  is  a certain  and  noteworthy  fact  that  the  attend- 
ance of  bathers  at  public  bathing  establishments  does  fall 
off  as  winter  approaches.  If  the  introduction  of  a cheap 
form  of  hot-air  bath  and  a method  of  warm  water 
bathing — which  would  be  as  attractive  in  winter  as  the 
slipper-bath  system  is  comfortless — would  prevent  this 
neglect  of  bathing  in  the  winter  months,  a great  thing 
would  be  accomplished. 
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BATHS  FOR  THE  POOR. 

In  attacking  the  problem  of  further  cheapening  baths 
for  the  very  poor,  I take  it  for  granted  that  such 
cheapening  would  be  in  every  way  desirable.  To  vast 
numbers  of  those  persons  comprising  the  closely  packed 
populations  of  our  large  cities  even  the  sum  of  twopence 
is  a matter  for  consideration.  It  will  not  do  to  argue 
that  any  man  will  find  this  sum  for  a pot  of  beer  and 
should  therefore  be  able  to  afford  a regular  twopenny  hot 
bath.  The  ignorant  must  be  raised  up  by  the  help  of 
the  enlightened,  and  every  inducement  held  out  to  the 
poor  to  practice  regular  bathing  habits.  This  is  not 
mere  philanthropy.  To  promote  cleanliness  among  the 
masses  is  to  promote  the  health,  wealth,  and  happiness 
of  all  classes  of  the  community.  No  great  amount  of 
argument  would  be  required  to  prove  the  truth  of  this 
assertion. 

Are  the  poor  attracted  or  repelled  by  the  buildings 
erected  by  the  various  Baths  Commissioners  ? Could  a 
warm  bath  be  provided  for  one  penny  instead  of  two- 
pence as  heretofore  ? Here  are  vital  questions. 

First,  are  the  poor  encouraged  to  attend  ? I doubt  if 
the  arrangements  made  are  always  such  as  tend  to  this 
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desirable  end.  The  very  elaborateness  of  some  of  our 
London  public  baths  often  acts  as  a detriment  to  attend- 
ance. Poor  people  are  not  infrequently  shy  of  coming 
into  contact  with  those  in  more  fortunate  circumstances. 
Some  years  ago  a superintendent  of  one  of  the  large 
public  baths  in  a poor  district  of  the  Metropolis  drew 
my  attention  to  this  point,  and  said  that  in  his  experi- 
ence many  poor  persons  would  not  attend  the  baths 
where  there  were  pretentious  entrances,  but  that  such 
would  gladly  enter  an  unobtrusive  side  entrance  for 
third-class  bathers.  This  indisputable  fact  should  surely 
have  some  weight  in  deciding  the  yet  open  question  of 
the  best  arrangement  of  entrances  to  public  baths. 
When  one  calls  to  mind  the  elaborate  pretensions  of 
some  of  the  London  baths — their  marble  floors,  tiled 
walls,  and  carved  woodwork — it  does  not  seem  sur- 
prising that  many  poor  persons  shrink  from  contrasting 
their  wretchedness  with  this  display  of  wealth  and  the 
wealthy  bathers  they  would  naturally  imagine  that  they 
would  meet  in  such  palatial  entrance-halls.  The  most 
common  arrangement  of  entrances,  and  that  most 
generally  accepted  as  the  best,  is  to  provide  one  pay- 
office,  with  men’s  and  women’s  entrances  on  either  side 
of  this,  first  and  second-class  bathers  entering  at  the 
same  doors.  By  this  arrangement  one  clerk  can  serve 
tickets  to  the  whole  of  the  bathers,  both  male  and 
female,  and  cost  of  attendance  is  reduced.  So  far 
so  good;  but  if  the  plan  tends  to  discourage  the 
attendance  of  poor  persons,  is  it  a good  one,  or  one  in 
harmony  with  the  ultimate  object  of  an  Act  to  en- 
courage bathing  among  the  poorer  classes  ? I do  not 
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say  that  it  is  not ; but  the  point  having  been  raised  by 
an  experienced  baths  superintendent,  I give  it  place  here 
as  another  question  to  be  considered  by  future  Baths 
Commissioners  who  may  put  themselves  to  some  trouble 
in  looking  for  possible  improvements  in  plan,  &c.,  and  not 
merely — as  so  often  done — blindly  copy  the  arrange- 
ments and  accommodation  at  some  existing  establish- 
ment. 

Could  a warm  bath  be  provided  for  one  penny  ? 
Hitherto,  I believe,  the  cheapest  warm  bath  has  been 
given  for  the  sum  of  twopence — the  maximum  amount 
fixed  by  the  Baths  and  Wash-houses  Act ; but  no  clause 
in  the  Act  or  any  of  its  amendments  prevents  Commis- 
sioners from  supplying  a penny  warm  bath  if  so  it  seems 
desirable.  A working  man — presumably,  from  his 
letter — once  wrote  to  me  complaining  that  twopence  was 
an  item  for  a bath  to  many  thousands  of  persons,  and  he 
suggested  that  warm  shower-baths  should  be  supplied 
on  the  “ penny-in-the-slot  ” principle.  The  idea  may 
seem  crude,  but  it  has  this  much  that  is  practical 
— that  anything  that  will  tend  to  reduce  cost  of 
attendance  will  cheapen  bathing.  The  use  of  automatic 
machinery  for  supplying  a fixed  amount  of  water,  and 
the  adoption  of  Mr.  Metcalfe’s  warmed  lavatory  system 
would  certainly  reduce  the  cost  of  warm  baths.  Under 
the  present  system  of  slipper-baths  some  50  gallons  of 
water  is  required  for  each  bath,  where  20  gallons  or  less 
would  suffice  under  the  warmed  lavatory  system. 

It  might  at  least  be  worth  the  while  of  newly 
appointed  Commissioners  to  try  by  these  means  to  supply 
a warm  bath  to  the  poor  for  one  penny,  soap,  of  course, 
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being  charged  extra,  or  brought  by  the  bathers.  The 
space  required  for  two  sets  of  baths  of  this  kind  would 
be  but  small,  and  if  the  scheme  were  unsuccessful,  it 
could  be  utilised  for  ordinary  slipper-baths  or  for  other 
desirable  purposes.  Possibly  a better  arrangement 
than  putting  a coin  into  a machine  to  control  the 


PLAN  OF  ARRANGEMENT  FOR  SUPPLYING  CHEAP  WARM  BATHS. 

supply  of  water  would  be  an  automatic  turnstile  placed 
at  the  entrance  to  the  penny  baths.  All  that  would  be 
required  would  be  compartments  for  undressing  and 
washing,  as  in  the  plan  given  in  the  last  chapter ; or 
better,  perhaps,  as  in  the  accompanying  illustration, 
whereby  an  advantage  would  accrue  from  combining 
the  dressing  and  bathing  compartments,  plumbing 
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would  be  simplified,  and  expense  saved  by  keeping  the 
bathing  compartments  back  to  back.  A space  of  3 feet 
6 inches  by  7 feet  or  7 feet  6 inches  would  be  all  that 
would  be  required  for  each  division  ; thus  nearly  twice  as 
many  bathing-divisions  could  be  provided  under  this 
system  as  in  the  method  of  slipper-bath  bathing  where 
each  bath-room  requires  a space  of  at  least  6 feet  square. 
Here  would  be  a great  saving  in  floor-space.  The  divisions 
would  be  of  slate  or  enamelled  slate.  The  door  between 
dressing-place  and  bath  could  be  arranged  as  in  the 
plan,  so  that  when  closed  against  the  seat  and  clothes  it 
would  effectually  shield  the  latter  from  splashing.  The 
floor  of  the  bathing-place  would  be  sunk  9 inches  or  so 
to  form  a foot-bath,  and  a basin  would  be  placed  at  the 
side  or  at  the  end,  as  shown.  Hot  and  cold  supplies 
would  be  fitted  to  the  basin,  either  controlled  by  the 
attendant,  or,  to  save  time,  regulated  by  the  bathers,  the 
amount  of  water  supplied  being  strictly  limited.  Above 
would  be  a simple  cold  shower  consisting  of  reservoir 
and  rose  with  a handle  and  chain,  each  bather  being 
limited  to  one  charge  of  the  reservoir. 

The  advantages  of  this  system  will  be  seen  to  be  a 
saving  in  ground  space  and  in  water,  besides  a great 
saving  in  attendance  and  the  saving  of  a special  pay- 
office  clerk.  The  system  of  bathing  would  be  found 
attractive  in  cold  weather  when  the  chilly  air  of  the 
ordinary  slipper  bath-room  repels  bathers.  I see  no 
reason  why  this  method  of  washing  oneself  should  not 
commend  itself  to  bathers.  Past  generations  have 
imagined  that  to  effectively  cleanse  the  body  one  must 
soak  like  a potato  in  a complete  immersion  of  hot 
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water ; but  bathers  would  quickly  appreciate  the  com- 
fort of  a warmed  lavatory  where  they  could  leisurely 
scrub  themselves,  especially  if  they  could  further  save 
half  the  cost  of  the  ordinary  bath.  The  warm  slipper- 
bath  may  be  luxurious,  and  doubtless  to  badly-fed  and 
clothed  persons  it  is  especially  so  ; but  we  know  that  in 
cold  weather  there  is  always  the  temptation  to  enjoy  the 
luxury  of  lying  in  the  water  rather  than  to  rub  and  scrub 
oneself,  and  the  subsequent  shivering  dressing  operation 
and  passage  into  the  cold  winter  air  without  atoning  cold 
shower-bath  is  fraught  thereby  with  more  injurious  effects 
to  susceptible  constitutions.  In  the  suggested  warmed 
lavatory  system  a cold  shower  would  be  supplied  for  the 
same  charge  of  one  penny. 

To  those  who  should  prefer  it,  there  would  be  the 
ordinary  warm  slipper-bath  at  the  charge  of  twopence. 
In  some  ways  more  luxurious,  it  is  but  fair  that  an 
increased  charge  should  be  made  for  this  bath.  It  is, 
of  course,  difficult  to  say  exactly  what  would  be  the 
result  of  the  adoption  of  this  novel  system  of  bathing. 
One  can  only  suggest  the  idea.  It  is  for  Baths  Com- 
missioners to  inquire  into  the  matter,  and,  if  they 
deem  it  practical,  to  put  it  into  shape,  and  to  take  the 
risks  of  introducing  a novelty.  Certain  gains  seem 
assured  : — (i)  The  cheapening  of  warm  baths;  (2)  The 
encouragement  of  necessary  cleanliness  in  cold  as  well 
as  warm  weather;  and  (3)  The  prevention  of  cold- 
catching  as  a frequent  result  of  incautious  hot-water 
bathing  during  the  winter  months. 
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opinion  this  little  pocket-book  of  Hurst’s  is  the  very  best  of  them  all,  without  any  exception. 
It  would  be  useless  to  attempt  a recapitulation  of  the  contents,  for  it  appears  to  contain  almost 
everything  that  anyone  connected  with  building  could  require,  and,  best  of  all,  made  up  in  a 
compact  form  for  carrying  in  the  pocket,  measuring  only  5 in.  by  3 in.,  and  about  J in.  thick, 
in  a limp  cover.  We  congratulate  the  author  on  the  success  of  his  laborious  and  practically 
compiled  little  book,  which  has  received  unqualified  and  deserved  praise  from  every  profes- 
sional person  to  whom  we  have  shown  it.” — The  Dublin  Builder. 

Tabulated  Weights  of  Angle,  Tee,  Bulb,  Round, 

Square,  and  Flat  Iron  and  Steel,  and  other  information  for  the  use  of 
Naval  Architects  and  Shipbuilders.  By  C.  H.  Jordan,  M.I.N.A.  Fourth 
edition,  32010,  cloth,  2s.  6 d. 

A Complete  Set  of  Contract  Documents  for  a Country 

Lodge,  comprising  Drawings,  Specifications,  Dimensions  (for  quantities). 
Abstracts,  Bill  of  Quantities,  Form  of  Tender  and  Contract,  with  Notes 
by  J.  Leaning,  printed  in  facsimile  of  the  original  documents,  on  single 
sheets  fcap.,  in  paper  case,  10 s. 

A Practical  Treatise  on  Heat,  as  applied  to  the 

Useful  Arts;  for  the  Use  of  Engineers,  Architects,  &c.  By  Thomas 
Box.  With  14  plates.  Sixth  edition,  crown  8vo,  cloth,  I2x.  6 d. 

A Descriptive  Treatise  on  Mathematical  Drawing 

Instruments : their  construction,  uses,  qualities,  selection,  preservation, 
and  suggestions  for  improvements,  with  hints  upon  Drawing  and  Colour- 
ing. By  W.  F.  Stanley,  M.R.I.  Sixth  edition,  with  numerous  illustrations, 
crown  8vo,  cloth,  51. 
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Quantity  Surveying.  By  J.  Leaning.  With  42  illus- 

trations. Second  edition,  revised,  crown  8vo,  cloth,  9 s. 

Contents : 


A complete  Explanation  of  the  London 
Practice. 

General  Instructions. 

Order  of  Taking  Off. 

Modes  of  Measurement  of  the  various  Trades. 
Use  and  Waste. 

Ventilation  and  Warming. 

Credits,  with  various  Examples  ofTreatment. 
Abbreviations. 

Squaring  the  Dimensions. 

Abstracting,  with  Examples  in  illustration  of 
each  Trade. 

Billing. 

Examples  of  Preambles  to  each  Trade. 

Form  for  a Bill  of  Quantities. 

Do.  Bill  of  Credits. 

Do.  Bill  for  Alternative  Estimate. 

Restorations  and  Repairs,  and  Form  of  Bill. 
Variations  before  Acceptance  of  Tender. 
Errors  in  a Builder’s  Estimate. 


Schedule  of  Prices. 

F orm  of  Schedule  of  Prices. 

Analysis  of  Schedule  of  Prices. 

Adjustment  of  Accounts. 

Form  of  a Bill  of  Variations. 

Remarks  on  Specifications. 

Prices  and  Valuation  of  Work,  with 
Examples  and  Remarks  upon  each  Trade. 

The  Law  as  it  affects  Quantity  Surveyors, 
with  Law  Reports. 

Taking  Off  after  the  Old  Method. 

Northern  Practice. 

The  General  Statement  of  the  Methods 
recommended  by  the  Manchester  Society 
of  Architects  for  taking  Quantities. 

Examples  of  Collections. 

Examples  of  “ Taking  Off”  in  each  Trade. 

Remarks  on  the  Past  and  Present  Methods 
of  Estimating. 


Spons  Architects  and  Builders'  Price  Book , with 

useful  Memoranda.  Edited  by  W.  Young,  Architect.  Crown  8vo,  cloth, 
red  edges,  3*.  6 d.  Published  annually.  Nineteenth  edition.  Now  ready. 

Long-Span  Railway  Bridges , comprising  Investiga- 
tions of  the  Comparative  Theoretical  and  Practical  Advantages  of  the 
various  adopted  or  proposed  Type  Systems  of  Construction,  with  numerous 
Formulae  and  Tables  giving  the  weight  of  Iron  or  Steel  required  in 
Bridges  from  300  feet  to  the  limiting  Spans  ; to  which  are  added  similar 
Investigations  and.  Tables  relating  to  Short-span  Railway  Bridges.  Second 
and  revised  edition.  By  B.  Baker,  Assoc.  Inst.  C.E.  Plates , crown  8vo, 


cloth,  5r. 

Elementary  Theory  and  Calculation  of  Iron  Bridges 

and  Roofs.  By  August  Ritter,  Ph.D.,  Professor  at  the  Polytechnic 
School  at  Aix-la-Chapelle.  Translated  from  the  third  German  edition, 
by  H.  R.  Sankey,  Capt.  R.E.  With  500  illustrations , 8vo,  cloth,  15 a 

The  Elementary  Principles  of  Carpentry.  By 

Thomas  Tredgold.  Revised  from  the  original  edition,  and  partly 
re-written,  by  John  Thomas  Hurst.  Contained  in  517  pages  of  letter- 
press,  and  illustrated  with  48  plates  and  150  wood  engravings.  Sixth 
edition,  reprinted  from  the  third,  crown  8vo,  cloth,  12s.  6 d. 

Section  I.  On  the  Equality  and  Distribution  of  Forces  — Section  II.  Resistance  of 
Timber  — Section  III.  Construction  of  Floors  — Section  IV.  Construction  of  Roofs  Sec- 
tion V Construction  of  Domes  and  Cupolas  — Section  VI.  Construction  of  Partitions 
Section  VII.  Scaffolds,  Staging,  and  Gantries-Section  VIII  C°.“trxCtl0Wo°ofderBridEfeI 

Bridges-Section  IX.  Coffer-dams,  Shormg,  and  Strutting-Section  X Wooden  Bridges 

and  Viaducts— Section  XI.  Joints,  Straps,  and  other  Fastenings-Section  XII.  limber. 

The  Builders  Clerk : a Guide  to  the  Management 

of  a Builder’s  Business.  By  Thomas  Bales.  Fcap.  8vo,  cloth,  is.  6 d. 
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Practical  Gold-Mining : a Comprehensive  Treatise 

on  the  Origin  and  Occurrence  of  Gold-bearing  Gravels,  Rocks  and  Ores, 
and  the  methods  by  which  the  Gold  is  extracted.  By  C.  G.  Warnford 
Lock,  co-Author  of  ‘ Gold : its  Occurrence  and  Extraction.’  With  8 plates 
and  275  engravings  in  the  text,  royal  8vo,  cloth,  2l.  2 s. 

Hot  Water  Supply : A Practical  Treatise  upon  the 

Fitting  of  Circulating  Apparatus  in  connection  with  Kitchen  Range  and 
other  Boilers,  to  supply  Hot  Water  for  Domestic  and  General  Purposes. 
With  a Chapter  upon  Estimating.  Fully  illustrated,  crown  8vo,  cloth,  y. 

Hot  Water  Apparatus : An  Elementary  Guide  for 

the  Fitting  and  Fixing  of  Boilers  and  Apparatus  for  the  Circulation  of 
Hot  Water  for  Heating  and  for  Domestic  Supply,  and  containing  a 
Chapter  upon  Boilers  and  Fittings  for  Steam  Cooking.  32  illustrations , 
fcap.  8 vo,  cloth,  is.  6 d. 

The  Use  and  Misuse , and  the  Proper  and  Improper 

Fixing  of  a Cooking  Range.  Illustrated,  fcap.  8vo,  sewed,  6d. 

Iron  Roofs : Examples  of  Design,  Description.  Illus- 
trated with  64  Working  Drawings  of  Executed  Roofs.  By  Arthur  T. 
Walmisley,  Assoc.  Mem.  Inst.  C.E.  Second  edition,  revised,  imp.  4to, 
half-morocco,  3/.  3J. 

A History  of  Electric  Telegraphy,  to  the  Year  1837. 

Chiefly  compiled  from  Original  Sources,  and  hitherto  Unpublished  Docu- 
ments, by  J.  J.  Fahie,  Mem.  Soc.  of  Tel.  Engineers,  and  of  the  Inter- 
national Society  of  Electricians,  Paris.  Crown  8vo,  cloth,  gs. 

Spons ’ Information  for  Colonial  Engineers.  Edited 

by  J.  T.  Hurst.  Demy  8vo,  sewed. 

No.  1,  Ceylon.  By  Abraham  Deane,  C.E.  2 s.  6 d. 

Contents  : 

Introductory  Remarks  — Natural  Productions  — Architecture  and  Engineering  — Topo- 
graphy, Trade,  and  Natural  History — Principal  Stations — Weights  and  Measures,  etc.,  etc. 

No.  2.  Southern  Africa,  including  the  Cape  Colony,  Natal,  and  the 
Dutch  Republics.  By  Henry  Hall,  F.R.G.S.,  F.R.C.I.  With 
Map.  3r.  6 d.  Contents  : 

General  Description  of  South  Africa — Physical  Geography  with  reference  to  Engineering 
Operations— Notes  on  Labour  and  Material  in  Cape  Colony — Geological  Notes  on  Rock 
'Formation  in  South  Africa — Engineering  Instruments  for  Use  in  South  Africa — Principal 
Public  Works  in  Cape  Colony:  Railways,  Mountain  Roads  and  Passes,  Harbour  Works, 
Bridges,  Gas  Works,  Irrigation  and  Water  Supply,  Lighthouses,  Drainage  and  Sanitary 
Engineering,  Public  Buildings,  Mines— Table  of  Woods  in  South  Africa— Animals  used  for 
Draught  Purposes— Statistical  Notes— Table  of  Distances— Rates  of  Carriage,  etc. 

No.  3.  India.  By  F.  C.  Danvers,  Assoc.  Inst.  C.E.  With  Map.  4 s.  6d. 

Contents : 

Physical  Geography  of  India— Building  Materials— Roads— Railways— Bridges— Irriga- 
tion—River  Works  — Harbours  — Lighthouse  Buildings  — Native  Labour  — The  Principal 
Trees  of  India— Money— Weights  and  Measures— Glossary  of  Indian  Terms,  etc. 
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Our  Factories , Workshops , and  Warehouses : their 

Sanitary  and  Fire-Resisting  Arrangements.  By  B.  H.  Thwaite,  Assoc. 
Mem.  Inst.  C.E.  With  183  wood  engravings , crown  8vo,  cloth,  9 s. 

A Practical  Treatise  on  Coal  Mining.  By  George 

G.  Andre,  F.G.S.,  Assoc.  Inst.  C.E.,  Member  of  the  Society  of  Engineers. 
With  82  lithographic  plates.  2 vols.,  royal  4to,  cloth,  3/.  12 s. 

A Practical  Treatise  on  Casting  and  Founding , 

including  descriptions  of  the  modern  machinery  employed  in  the  art.  By 
N.  E.  Spretson,  Engineer.  Fifth  edition,  with  82  plates  drawn  to 
scale,  412  pp.,  demy  8vo,  cloth,  l8r. 

A Handbook  of  Electrical  Testing.  By  H.  R.  Kempe, 

M.S.T.E.  Fourth  edition,  revised  and  enlarged,  crown  8vo,  cloth,  1 6s. 

The  Clerk  of  Works:  a Vade-Mecum  for  all  engaged 

in  the  Superintendence  of  Building  Operations.  By  G.  G.  Hoskins, 
F.R.I.B.A.  Third  edition,  fcap.  8vo,  cloth,  ir.  6 d. 

American  Foundry  Practice:  Treating  of  Loam, 

Dry  Sand,  and  Green  Sand  Moulding,  and  containing  a Practical  Treatise 
upon  the  Management  of  Cupolas,  and  the  Melting  of  Iron.  By  T.  D. 
West,  Practical  Iron  Moulder  and  Foundry  Foreman.  Second  edition, 
with  numerous  illustrations , crown  8vo,  cloth,  10s.  6d. 

The  Maintenance  of  Macadamised  Roads.  By  T. 

CODRINGTON,  M.I.C.E,  F.G.S.,  General  Superintendent  of  County  Roads 
for  South  Wales.  Second  edition,  8vo,  cloth,  7 s.  6 d. 

Hydraulic  Steam  and  Hand  Power  Lifting  and 

Pressing  Machinery.  By  Frederick  Colyer,  M.  Inst.  C.E.,  M.  Inst.  M.E. 
With  73  plates,  8vo,  cloth,  i8r. 

Pumps  and  Pumping  Machinery.  By  F.  Colyer, 

M.I.C.E..  M.I.M.E.  With  infolding  plates,  8vo,  cloth,  12  s.  6d. 

Pumps  and  Pumping  Machinery.  By  F.  Colyer. 

Second  Part.  With  11  large  plates,  8vo,  cloth,  12  s.  6d. 

A Treatise  on  the  Origin , Progress,  Prevention , and 

Cure  of  Dry  Rot  in  Timber;  with  Remarks  on  the  Means  of  Preserving 
Wood  from  Destruction  by  Sea-Worms,  Beetles,  Ants,  etc.  By  Thomas 
Allen  Britton,  late  Surveyor  to  the  Metropolitan  Board  of  Works, 
etc.,  etc.  With  10  plates,  crown  8vo,  cloth,  7 s.  6 d. 

The  Artillery  of  the  Future  and  the  New  Powders. 

By  J.  A.  Longridge,  Mem.  Inst.  C.E.  8vo,  cloth,  Sr. 
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Gas  Works:  their  Arrangement,  Construction,  Plant, 

and  Machinery.  By  F.  Colyer,  M.  Inst.  C.E.  With  31 folding plates , 
8 vo,  cloth,  12s.  6 d. 

The  Municipal  and  Sanitary  Engineer  s Handbook. 

By  H.  Percy  Boulnois,  Mem.  Inst.  C.E.,  Borough  Engineer,  Ports- 
mouth. With  numerous  illustrations.  Second  edition,  demy  8vo,  cloth, 
15-f- 

Contents  : 

The  Appointment  and  Duties  of  the  Town  Surveyor — Traffic — Macadamised  Roadways — 
Steam  Rolling— Road  Metal  and  Breaking— Pitched  Pavements— Asphalte— Wood  Pavements 
—Footpaths— Kerbs  and  Gutters— Street  Naming  and  Numbenng— Street  Lighting— Sewer- 
age—Ventilation  of  Sewers— Disposal  of  Sewage— House  Drainage— Disinfection— Gas  and 
Water  Companies,  etc.,  Breaking  up  Streets— Improvement  of  Private  Streets— Borrowing 
Powers— Artizans’  and  Labourers’  Dwellings— Public  Conveniences— Scavenging,  including 
Street  Cleansing— Watering  and  the  Removing  of  Snow— Planting  Street  Trees— Deposit  of 
Plans— Dangerous  Buildings— Hoardings— Obstructions— Improving  Street  Lines— Cellar 
Openings— Public  Pleasure  Grounds— Cemeteries— Mortuaries— Cattle  and  Ordinary  Markets 
—Public  Slaughter-houses,  etc.— Giving  numerous  Forms  of  Notices,  Specifications,,  and 
General  Information  upon  these  and  other  subjects  of  great  importance  to  Municipal  Engi- 
neers and  others  engaged  in  Sanitary  Work. 

Metrical  Tables.  By  Sir  G.  L.  Molesworth, 

M.I.C.E.  32mo,  cloth,  is.  6 d. 

Contents. 

General— Linear  Measures— Square  Measures— Cubic  Measures— Measures  of  Capacity- 
Weights — Combinations — Thermometers. 

Elements  of  Construction  for  Electro-Magnets.  By 

Count  Th.  Du  Moncel,  Mem.  de  l’lnstitut  de  France.  Translated  from 
the  French  by  C.  J.  Wharton.  Crown  8vo,  cloth,  4?.  6d. 

A Treatise  on  the  Use  of  Belting  for  the  Transmis- 
sion of  Power.  By  J.  H.  Cooper.  Second  edition,  illustrated , 8vo, 
cloth,  1 Sr. 

A Pocket-Book  of  Useful  Formula  and  Memoranda 

for  Civil  and  Mechanical  Engineers.  By  Sir  Guilford  L.  Molesworth, 
Mem.  Inst.  C.E.  With  numerous  illustrations,  744  PP-  Twenty-second 
edition,  32mo,  roan,  6s. 

Synopsis  of  Contents: 

Surveying,  Levelling,  etc.— Strength  and  Weight  of  Materials— Earthwork,  Brickwork, 
Masonry,  Arches,  etc. — Struts,  Columns,  Beams,  and  Trusses — Flooring,  Roofing,  and  Roof 
Trusses — Girders,  Bridges,  etc. — Railways  and  Roads — Hydraulic  Formula; — Canals.  Sewers, 
Waterworks,  Docks — Irrigation  and  Breakwaters — Gas,  Ventilation,  and  Warming — Heat, 
Light,  Colour,  and  Sound— Gravity : Centres,  Forces,  and  Powers— Millwork,  Teeth  of 
Wheels,  Shafting,  etc. — Workshop  Recipes — Sundry  Machinery — Animal  Power — Steam  and 
the  Steam  Engine — Water-power,  Water-wheels,  Turbines,  etc. — Wind  and  Windmills — 
Steam  Navigation,  Ship  Building,  Tonnage,  etc. — Gunnery,  Projectiles,  etc. — Weights, 
Measures,  and  Money — Trigonometry,  Conic  Sections,  and  Curves — Telegraphy — Mensura- 
tion— Tables  of  Areas  and  Circumference,  and  Arcs  of  Circles — Logarithms,  Square  and 
Cube  Roots,  Powers — Reciprocals,  etc. — Useful  Numbers — Differential  and  Integral  Calcu- 
lus— Algebraic  Signs— Telegraphic  Construction  and  Formula. 
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Hints  on  Architectural  Draughtsmanship . By  G.  W. 

Tuxford  Hallatt.  Fcap.  8vo,  cloth,  ij.  6d. 

Spons  Tables  and  Memoranda  for  Engineers ; 

selected  and  arranged  by  J.  T.  Hurst,  C.E.,  Author  of  ‘Architectural 
Surveyors’  Handbook,’  ‘Hurst’s  Tredgold’s  Carpentry,’  etc.  Eleventh 
edition,  641310,  roan,  gilt  edges,  is. ; or  in  cloth  case,  is.  6 d. 

This  work  is  printed  in  a pearl  type,  and  is  so  small,  measuring  only  in.  by  it  in.  by 
t in.  thick,  that  it  may  be  easily  carried  in  the  waistcoat  pocket. 

“ It  is  certainly  an  extremely  rare  thing  for  a reviewer  to  be  called  upon  to  notice  a volume 
measuring  but  2j  in.  by  1}  in.,  yet  these  dimensions  faithfully  represent  the  size  of  the  handy 
little  book  before  us.  The  volume — which  contains  118  printed  pages,  besides  a few  blank 
pages  for  memoranda— is,  in  fact,  a true  pocket-book,  adapted  for  being  carried  in  the  waist- 
coat pocket,  and  containing  a far  greater  amount  and  variety  of  information  than  most  people 

would  imagine  could  be  compressed  into  so  small  a space The  little  volume  has  been 

compiled  with  considerable  care  and  judgment,  and  we  can  cordially  recommend  it  to  our 
readers  as  a useful  little  pocket  companion.” — Engineering. 

A Practical  Treatise  on  Natural  and  Artificial 

Concrete,  its  Varieties  and  Constructive  Adaptations.  By  Henry  Reid, 
Author  of  the  ‘ Science  and  Art  of  the  Manufacture  of  Portland  Cement.’ 
New  Edition,  with  59  woodcuts  and  opiates,  8vo,  cloth,  153-. 

Notes  on  Concrete  and  Works  in  Concrete ; especially 

written  to  assist  those  engaged  upon  Public  Works.  By  John  Newman, 
Assoc.  Mem.  Inst.  C.E.,  crown  8vo,  cloth,  4 j.  6 d. 

Electricity  as  a Motive  Power.  By  Count  Th.  Du 

Moncel,  Membre  de  l’lnstitut  de  France,  and  Frank  Geraldy,  Inge- 
nieur  des  Ponts  et  Chaussees.  Translated  and  Edited,  with  Additions,  by 
C.  J.  Wharton,  Assoc.  Soc.  TeL  Eng.  and  Elec.  With  113  engravings 
and  diagrams,  crown  8vo,  cloth,  7 s.  6d. 

Treatise  on  Valve-Gears,  with  special  consideration 

of  the  Link-Motions  of  Locomotive  Engines.  By  Dr.  Gustav  Zeuner, 
Professor  of  Applied  Mechanics  at  the  Confederated  Polytechnikum  of 
Zurich.  Translated  from  the  Fourth  German  Edition,  by  Professor  J.  F. 
Klein,  Lehigh  University,  Bethlehem,  Pa.  Illustrated,  8vo,  cloth,  12s.  6 d. 

The  French- Polisher s Manual.  By  a French- 

Polisher;  containing  Timber  Staining,  Washing,  Matching,  Improving, 
Painting,  Imitations,  Directions  for  Staining,  Sizing,  Embodying, 
Smoothing,  Spirit  Varnishing,  French-Polishing,  Directions  for  Re- 
polishing. Third  edition,  royal  32mo,  sewed,  6 d. 

Hops,  their  Cultivation,  Commerce,  and  Uses  in 

various  Countries.  By  P.  L.  Simmonds.  Crown  8vo,  cloth,  4 s.  6 d. 

The  Principles  of  Graphic  Statics.  By  George 

Sydenham  Clarke,  Major  Royal  Engineers.  With  112  illustrations. 
Second  edition,  4to,  cloth,  12 s.  6 d. 
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Dynamo  Tenders  Hand-Book.  By  F.  B.  Badt,  late 

y jst  Lieut.  Royal  Prussian  Artillery.  With  70  illustrations.  Third  edition, 
l8mo,  cloth,  4?.  6 d. 

Practical  Geometry , Perspective , and  __ Engineering 

Drawing ; a Course  of  Descriptive  Geometry  adapted  to  the  Require- 
ments of  the  Engineering  Draughtsman,  including  the  determination  of 
cast  shadows  and  Isometric  Projection,  each  chapter  being  followed  by 
numerous  examples  ; to  which  are  added  rules  for  Shading,  Shade-lining, 
etc.,  together  with  practical  instructions  as  to  the  Lining,  Colouring, 
Printing,  and  general  treatment  of  Engineering  Drawings,  with  a chapter 
on  drawing  Instruments.  By  George  S.  Clarke,  Capt.  R.E.  Second 
edition,  with  21  plates.  2 vols.,  cloth,  10 s.  6 d. 

The  Elements  of  Graphic  Statics.  By  Professor 

Karl  Von  Ott,  translated  from  the  German  by  G.  S.  Clarke,  Capt. 
R.E.,  Instructor  in  Mechanical  Drawing,  Royal  Indian  Engineering 
College.  With  93  illustrations,  crown  8vo,  cloth,  Sr. 

A Practical  Treatise  on  the  Manufacture  and  Distri- 
bution of  Coal  Gas.  By  William  Richards.  Demy  4to,  with  numerous 
wood  engravings  and  29  plates,  cloth,  28j. 

Synopsis  of  Contents  : 

Introduction  — History  of  Gas  Lighting  — Chemistry  of  Gas  Manufacture,  by  Lewis 
Thompson,  Esq.,  M.R.C.S.— Coal,  with  Analyses,  by  J.  Paterson,  Lewis  Thompson,  and 
G.  R.  Hislop,  Esqrs. — Retorts,  Iron  and  Clay — Retort  Setting— Hydraulic  Main — Con- 
densers—Exhausters— Washers  and  Scrubbers  — Purifiers  — Purification  — History  of  Gas 
Holder  — Tanks,  Brick  and  Stone,  Composite,  Concrete,  Cast-iron,  Compound  Annular 
Wrought-iron  — Specifications  — Gas  H olders  — Station  M eter  — Governor  — Distribution- 
Mains — Gas  Mathematics,  or  Formulae  for  the  Distribution  of  Gas,  by  Lewis  Thompson,  Esq. — 
Services— Consumers’  Meters — Regulators — Burners — Fittings — Photometer — Carburization 
of  Gas — Air  Gas  and  Water  Gas — Composition  of  Coal  Gas,  by  Lewis  Thompson,  Esq. — 
Analyses  of  Gas — Influence  of  Atmospheric  Pressure  and  Temperature  on  Gas — Residual 
Products — Appendix — Description  of  Retort  Settings,  Buildings,  etc.,  etc. 

The  New  Formula  for  Mean  Velocity  of  Discharge 

of  Rivers  and  Canals.  By  W.  R.  Kutter.  Translated  from  articles  in 
the  ‘ Cultur-Ingenieur,’  by  LowiS  D’A.  Jackson,  Assoc.  Inst.  C.E. 
8vo,  cloth,  1 2s.  6 d. 

The  Practical  Millwright  and  Engineer  s Ready 

Reckoner;  or  Tables  for  finding  the  diameter  and  power  of  cog-wheels, 
diameter,  weight,  and  power  of  shafts,  diameter  and  strength  of  bolts,  etc. 
By  Thomas  Dixon.  Fourth  edition,  i2mo,  cloth,  3*. 

Tin : Describing  the  Chief  Methods  of  Mining, 

Dressing  and  Smelting  it  abroad  ; with  Notes  upon  Arsenic,  Bismuth  and 
Wolfram.  By  Arthur  G.  Charleton,  Mem.  American  Inst,  of 
Mining  Engineers.  With  plates,  8vo,  cloth,  12 s.  6d. 
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Perspective,  Explained  and  Illustrated.  By  G.  S. 

Clarke,  Capt.  R.E.  With  illustrations,  8vo,  cloth,  2s-  6d. 

Practical  Hydraulics ; a Series  of  Rules  and  Tables 

for  the  use  of  Engineers,  etc.,  etc.  By  Thomas  Box.  Ninth  edition, 
numerous  plates , post  8vo,  cloth,  5j. 

The  Essential  Elements  of  Practical  Mechanics ; 

based  on  the  Principle  of  Work,  designed  for  Engineering  Students.  By 
Oliver  Byrne,  formerly  Professor  of  Mathematics,  College  for  Civil 
Engineers.  Third  edition,  with  148  wood  engravings,  post  8vo,  cloth, 
7 s.  6 d. 

Contents : 

Chap.  x.  How  Work  is  Measured  by  a Unit,  both  with  and  without  reference  to  a Unit 
of  Time — Chap.  2.  The  Work  of  Living  Agents,  the  Influence  of  Friction,  and  introduces 
one  of  the  most  beautiful  Laws  of  Motion — Chap.  3.  The  principles  expounded  in  the  first  and 
second  chapters  are  applied  to  the  Motion  of  Bodies — Chap.  4.  The  Transmission  of  Work  by 
simple  Machines — Chap.  5.  Useful  Propositions  and  Rules. 

Breweries  and  Mailings  : their  Arrangement,  Con- 
struction, Machinery,  and  Plant.  By  G.  Scamell,  F.R.I.B.A.  Second 
edition,  revised,  enlarged,  and  partly  rewritten.  By  F.  Colyer,  M.I.C.E., 
M.I.M.E.  With  20  plates,  8vo,  cloth,  12 s.  6 d. 

A Practical  Treatise  on  the  Construction  of  Hori- 
zontal and  Vertical  Waterwheels,  specially  designed  for  the  use  of  opera- 
tive mechanics.  By  William  Cullen,  Millwright  and  Engineer.  With 
II  plates.  Second  edition,  revised  and  enlarged,  small  4to,  cloth,  12 s.  6 d. 

A Practical  Treatise  on  Mill-gearing , Wheels , Shafts , 

Riggers,  etc. ; for  the  use  of  Engineers.  By  Thomas  Box.  Third 
edition,  with  1 1 plates.  Crown  8vo,  cloth,  Js.  6d. 

Mining  Machinery : a Descriptive  Treatise  on  the 

Machinery,  Tools,  and  other  Appliances  used  in  Mining.  By  G.  G. 
Andre,  F.G.S.,  Assoc.  Inst.  C.E.,  Mem.  of  the  Society  of  Engineers. 
Royal  4to,  uniform  with  the  Author’s  Treatise  on  Coal  Mining,  con- 
taining 182  plates,  accurately  drawn  to  scale,  with  descriptive  text,  in 
2 vols.,  cloth,  3/.  1 2s. 

Contents : 

Machinery  for  Prospecting,  Excavating,  Hauling,  and  Hoisting— Ventilation— Pumping- 
Treatment  of  Mineral  Products,  including  Gold  and  Silver,  Copper,  Tin,  and  Lead,  Iron, 
Coal,  Sulphur,  China  Clay,  Brick  Earth,  etc. 

Tables  for  Setting  out  Curves  for  Railways , Canals , 

Roads,  etc.,  varying  from  a radius  of  five  chains  to  three  miles.  By  A. 
Kennedy  and  R.  W.  FIackwood.  Illustrated  32mo,  cloth,  2s.  6d. 
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Practical  Electrical  Notes  and  Definitions  for  the 

use  of  Engineeritig  Students  and  Practical  Men.  By  W.  Perren 
Maycock,  Assoc.  M.  Inst.  E.E.,  Instructor  in  Electrical  Engineering  at 
the  Pitlake  Institute,  Croydon,  together  with  the  Rules  and  Regulations 
to  be  observed  in  Electrical  Installation  Work.  Second  edition.  Royal 
32010,  roan,  gilt  edges,  4s.  6d.,  or  cloth,  red  edges,  3-r. 

The  Draughtsman  s Handbook  of  Plan  and  Map 

Drawing ; including  instructions  for  the  preparation  of  Engineering, 
Architectural,  and  Mechanical  Drawings.  With  numerous  illustrations 
in  the  text,  and  33  plates  (15  printed  in  colours).  By  G.  G.  Andre, 
F.G.S.,  Assoc.  Inst.  C.E.  4to,  cloth,  gs. 

Contents  : 

The  Drawing  Office  and  its  Furnishings— Geometrical  Problems— Lines,  Dots,  and  their 
Combmations— Colours,  Shading,  Lettering,  Bordering,  and  North  Points— Scales— Plotting 
—Civil  Engineers’  and  Surveyors’  Plans— Map  Drawing— Mechanical  and  Architectural 
Drawing — Copying  and  Reducing  Trigonometrical  Formulae,  etc.,  etc. 

The  Boiler-maker  s andiron  Ship-builder  s Companion , 

comprising  a series  of  original  and  carefully  calculated  tables,  of  the 
utmost  utility  to  persons  interested  in  the  iron  trades.  By  James  Foden, 
author  of  ‘ Mechanical  Tables,’  etc.  Second  edition  revised,  with  illustra- 
tions, crown  8vo,  cloth,  5 s. 

Rock  Blasting:  a Practical  Treatise  on  the  means 

employed  in  Blasting  Rocks  for  Industrial  Purposes.  By  G.  G.  Andre, 
F.G.S.,  Assoc.  Inst.  C.E.  With  56  illustrations  and  1 2 plates,  8vo,  cloth, 
I or.  6 d. 

Experimental  Science : Elementary,  Practical,  and 

Experimental  Physics.  By  Geo.  M.  Hopkins.  Illustrated  by  672 
engravings.  In  one  large  vol.,  8vo,  cloth,  15^. 

A Treatise  on  Ropemaking  as  practised  in  public  and 

private  Rope-yards,  with  a Description  of  the  Manufacture,  Rules,  Tables 
of  Weights,  etc.,  adapted  to  the  Trade,  Shipping,  Mining,  Railways, 
Builders,  etc.  By  R.  Chapman,  formerly  foreman  to  Messrs.  Pluddart 
and  Co.,  Limehouse,  and  late  Master  Ropemaker  to  H.M.  Dockyard, 
Deptford.  Second  edition,  i2mo,  cloth,  3r. 

Laxtons  Builders  and  Contractors'  Tables ; for  the 

use  of  Engineers,  Architects,  Surveyors,  Builders,  Land  Agents,  and 
others.  Bricklayer,  containing  22  tables,  with  nearly  30,000  calculations. 
4to,  cloth,  Sr. 

Laxtons  Builders'  and  Contractors'  Tables.  Ex- 
cavator, Earth,  Land,  Water,  and  Gas,  containing  53  tables,  with  nearly 
24,000  calculations.  4to,  cloth,  Sr. 
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Egyptian  Irrigation.  By  W.  Willcocks,  M.I.C.E., 

Indian  Public  Works  Department,  Inspector  of  Irrigation,  Egypt.  With 
Introduction  by  Lieut.-Col.  J.  C.  Ross,  R.E.,  Inspector-General  of 
Irrigation.  With  numerous  lithographs  and  wood  engravmgs,  royal  8vo, 
cloth,  I /.  1 6s. 

Screw  Cutting  Tables  for  Engineers  and  Machinists , 

giving  the  values  of  the  different  trains  of  Wheels  required  to  produce 
Screws  of  any  pitch,  calculated  by  Lord  Lindsay,  M.P.,  F.R.S.,  F.R.A.S., 
etc.  Cloth,  oblong,  2s. 

Screw  Cutting  Tables , for  the  use  of  Mechanical 

Engineers,  showing  the  proper  arrangement  of  Wheels  for  cutting  the 
Threads  of  Screws  of  any  required  pitch,  with  a Table  for  making  the 
Universal  Gas-pipe  Threads  and  Taps.  By  W.  A.  Martin,  Engineer. 
Second  edition,  oblong,  cloth,  is.,  or  sewed,  6d. 

A Treatise  on  a Practical  Method  of  Designing  Slide- 

Valve  Gears  by  Simple  Geometrical  Construction,  based  upon  the  principles 
enunciated  in  Euclid’s  Elements,  and  comprising  the  various  forms  of 
Plain  Slide-Valve  and  Expansion  Gearing ; together  with  Stephenson’s, 
Gooch’s,  and  Allan’s  Link-Motions,  as  applied  either  to  reversing  or  to 
variable  expansion  combinations.  By  Edward  J.  Cowling  Welch, 
Memb.  Inst.  Mechanical  Engineers.  Crown  8vo,  cloth,  6s. 

Cleaning  and  Scouring:  a Manual  for  Dyers,  Laun- 

dresses, and  for  Domestic  Use.  By  S.  Christopher.  i8mo,  sewed,  6 d. 

A Glossary  of  Terms  used  in  Coal  Mining.  By 

William  Stukeley  Gresley,  Assoc.  Mem.  Inst.  C.E.,  F.G.S.,  Member 
of  the  North  of  England  Institute  of  Mining  Engineers.  Illustrated  with 
numerous  woodcuts  and  diagrams,  crown  8vo,  cloth,  5-f- 

A Pocket-Book  for  Boiler  Makers  and  Steam  Users , 

comprising  a variety  of  useful  information  for  Employer  and  Workman, 
Government  Inspectors,  Board  of  Trade  Surveyors,  Engineers  in  charge 
of  Works  and  Slips,  Foremen  of  Manufactories,  and  the  general  Steam- 
using Public.  By  Maurice  John  Sexton.  Second  edition,  royal 
32mo,  roan,  gilt  edges,  5r. 

Electrolysis : a Practical  Treatise  on  Nickeling, 

Coppering,  Gilding,  Silvering,  the  Refining  of  Metals,  and  the  treatment 
of  Ores  by  means  of  Electricity.  By  Hippolyte  Fontaine,  translated 
from  the  French  by  J.  A.  Berly,  C.E.,  Assoc.  S.T.E.  With  engravings. 
8vo,  cloth,  ys. 
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Barlow  s Tables  of  Squares , Cubes,  Square  Roots , 

Cube  Roots , Reciprocals  of  all  Integer  Numbers  up  to  10,000.  Post  8vo, 
cloth,  6s. 

A Practical  Treatise  on  the  Steam  Engine , con- 
taining Plans  and  Arrangements  of  Details  for  Fixed  Steam  Engines, 
with  Essays  on  the  Principles  involved  in  Design  and  Construction.  By 
Arthur  Rigg,  Engineer,  Member  of  the  Society  of  Engineers  and  of 
the  Royal  Institution  of  Great  Britain.  Demy  4to,  copiously  illustrated 
with  woodcuts  and  96  plates,  in  one  Volume,  half-bound  morocco,  2 1.  2s.; 
or  cheaper  edition,  cloth,  25J. 

This  work  is  not,  in  any  sense,  an  elementary  treatise,  or  history  of  the  steam  engine,  but 
is  intended  to  describe  examples  of  Fixed  Steam  Engines  without  entering  into  the  wide 
domain  of  locomotive  or  marine  practice.  To  this  end  illustrations  will  be  given  of  the  most 
recent  arrangements  of  Horizontal,  Vertical,  Beam,  Pumping,  Winding,  Portable,  Semi- 
portable, Corliss,  Allen,  Compound,  and  other  similar  Engines,  by  the  most  eminent  Firms  in 
Great  Britain  and  America.  The  laws  relating  to  the  action  and  precautions  to  be  observed 
in  the  construction  of  the  various  details,  such  as  Cylinders,  Pistons,  Piston-rods,  Connecting- 
rods,  Cross-heads,  Motion-blocks,  Eccentrics,  Simple,  Expansion,  Balanced,  and  Equilibrium 
Slide-valves,  and  Valve-gearing  will  be  minutely  dealt  with.  In  this  connection  will  be  found 
articles  upon  the  Velocity  of  Reciprocating  Parts  and  the  Mode  of  Applying  the  Indicator, 
Heat  and  Expansion  of  Steam  Governors,  and  the  like.  It  is  the  writer's  desire  to  draw 
illustrations  from  every  possible  source,  and  give  only  those  rules  that  present  practice  deems 
correct. 

A Practical  Treatise  on  the  Science  of  Land  and 

Engineering  Surveying,  Levelling,  Estimating  Quantities,  etc.,  with  a 
general  description  of  the  several  Instruments  required  for  Surveying, 
Levelling,  Plotting,  etc.  By  H.  S.  Merrett.  Fourth  edition,  revised 
by  G.  W.  Usill,  Assoc.  Mem.  Inst.  C.E.  41  plates,  with  illustrations 
and  tables,  royal  8vo,  cloth,  12 s.  6 d. 

Principal  Contents  : 

Part  1.  Introduction  and  the  Principles  of  Geometry.  Part  2.  Land  Surveying;  com- 
prising  General  Observations — The  Cham — Offsets  Surveying  by  the  Chain  only — Surveying 
Hilly  Ground — To  Survey  an  Estate  or  Parish  by  the  Chain  only — Surveying  with  the 
Theodolite — Mining  and  Town  Surveying — Railroad  Surveying — Mapping — Division  and 
Laying  out  of  Land — Observations  on  Enclosures — Plane  Trigonometry.  Part  3.  Levelling — 
Simple  and  Compound  Levelling — The  Level  Book — Parliamentary  Plan  and  Section- 
Levelling  with  a Theodolite — Gradients — Wooden  Curves — To  Lay  out  a Railway  Curve- 
Setting  out  Widths.  Part  4.  Calculating  Quantities  generally  for  Estimates — Cuttings  and 
Embankments — Tunnels — Brickwork — Ironwork — Timber  Measuring.  Part  5.  Description 
and  Use  of  Instruments  in  Surveying  and  Plotting— The  Improved  Dumpy  Level — Troughton’s 
Level  — The  Prismatic  Compass  — Proportional  Compass — Box  Sextant — Vernier — Para- 
graph— Merrett’s  Improved  Quadrant — Improved  Computation  Scale — The  Diagonal  Scale — 
Straight  Edge  and  Sector.  Part  6.  Logarithms  of  Numbers  — Logarithmic  Sines  and 
Co-Sines,  Tangents  and  Co-Tangents — Natural  Sines  and  Co-Sines — Tables  for  Earthwork, 
for  Setting  out  Curves,  and  for  various  Calculations,  etc.,  etc.,  etc. 

Mechanical  Graphics.  A Second  Course  of  Me- 
chanical Drawing.  With  Preface  by  Prof.  Perry,  B.Sc.,  F.R.S. 
Arranged  for  use  in  Technical  and  Science  and  Art  Institutes,  Schools 
and  Colleges,  by  George  Halliday,  Whitworth  Scholar.  8vo, 
cloth,  6s. 
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The  Assayers  Manual:  an  Abridged  Treatise  on 

the  Docimastic  Examination  of  Ores  and  Furnace  and  other  Artificial 
Products.  By  Bruno  Kerl.  Translated  by  W.  T.  Brannt.  With  65 
illustrations,  8vo,  cloth,  12 s.  6 d. 

Dynamo  - Electric  Machinery : a Text -Book  for 

Students  of  Electro-Technology.  By  Silvanus  P.  Thompson,  B.A., 
D.Sc.,  M.S.T.E.  [New  edition  in  the  press. 

The  Practice  of  Hand  Turning  in  Wood , Ivory , Shell , 

etc.,  with  Instructions  for  Turning  such  Work  in  Metal  as  may  be  required 
in  the  Practice  of  Turning  in  Wood,  Ivory,  etc. ; also  an  Appendix  on 
Ornamental  Turning.  (A  book  for  beginners.)  By  Francis  Campin. 
Third  edition,  with  wood  engravings , crown  8vo,  cloth,  6s. 

Contents : 

On  Lathes — Turning  Tools — Turning  Wood — Drilling — Screw  Cutting — Miscellaneous 
Apparatus  and  Processes — Turning  Particular  Forms — Staining — Polishing — Spinning  Metals 
—Materials — Ornamental  Turning,  etc. 

Treatise  on  Watchwork,  Past  and  Present.  By  the 

Rev.  H.  L.  Nelthropp,  M.A.,  F.S.A.  With  32  illustrations , crown 
8vo,  cloth,  6s.  6 d. 

Contents : 

Definitions  of  Words  and  Terms  used  in  Watchwork — Tools — Time — Historical  Sum- 
mary— On  Calculations  of  the  Numbers  for  Wheels  and  Pinions;  their  Proportional  Sizes, 
Trains,  etc. — Of  Dial  Wheels,  or  Motion  Work — Length  of  Time  of  Going  without  Winding 
up — The  Verge — The  Horizontal — The  Duplex — The  Lever — The  Chronometer — Repeating 
Watches— Keyless  Watches — The  Pendulum,  or  Spiral  Spring — Compensation — Jewelling  of 
Pivot  Holes — Clerkenwell — Fallacies  of  the  Trade — Incapacity  of  Workmen — How  to  Choose 
and  Use  a Watch,  etc. 

Algebra  Self-Taught.  By  W.  P.  Higgs,  M.A., 

D.Sc.,  LL.D.,  Assoc.  Inst.  C.E.,  Author  of  ‘A  Handbook  of  the  Differ- 
ential Calculus,’  etc.  Second  edition,  crown  8vo,  cloth,  2 s.  6 d. 

Contents  : 

Symbols  and  the  Signs  of  Operation — The  Equation  and  the  Unknown  Quantity — 
Positive  and  Negative  Quantities — Multiplication — Involution — Exponents — Negative  Expo- 
nents— Roots,  and  the  Use  of  Exponents  as  Logarithms — Logarithms — Tables  of  Logarithms 
and  Proportionate  Parts  — Transformation  of  System  of  Logarithms — Common  Uses  of 
Common  Logarithms — Compound  Multiplication  and  the  Binomial  Theorem — Division, 
Fractions,  and  Ratio — Continued  Proportion — The  Series  and  the  Summation  of  the  Series- 
Limit  of  Series— Square  and  Cube  Roots — Equations — List  of  Formulae,  etc. 

Spons  Dictionary  of  Engineering,  Civil,  Mechanical, 

Military,  and  Naval;  with  technical  terms  in  French,  German,  Italian, 
and  Spanish,  3100  pp.,  and  nearly  8000  engravings,  in  super-royal  8vo, 
in  8 divisions,  5 1.  8s.  Complete  in  3 vols.,  cloth,  5/.  5s.  Bound  in  a 
superior  manner,  half-morocco,  top  edge  gilt,  3 vols.,  61.  12 s. 
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Notes  in  Mechanical  Engineering.  Compiled  prin- 
cipally for  the  use  of  the  Students  attending  the  Classes  on  this  subject  at 
the  City  of  London  College.  By  Henry  Adams,  Mem.  Inst.  M.E., 
Mem.  Inst.  C.E.,  Mem.  Soc.  of  Engineers.  Crown  8vo,  cloth,  2 s.  6 d. 


Canoe  and  Boat  Building : a complete  Manual  for 

Amateurs,  containing  plain  and  comprehensive  directions  for  the  con- 
struction of  Canoes,  Rowing  and  Sailing  Boats,  and  Hunting  Craft. 
By  W.  P.  Stephens.  With  numerous  illustrations  and  24  plates  of 
Working  Drawings.  Crown  8vo,  cloth,  9 s. 


Proceedings  of  the  National  Conference  of  Electricians, 

Philadelphia,  October  8th  to  13th,  1884.  i8mo,  cloth,  31. 


Dynamo  - Electricity , its  Generation,  Application, 

Transmission,  Storage,  and  Measurement.  By  G.  B.  Prescott.  With 
545  illustrations.  8vo,  cloth,  il.  is. 

Domestic  Electricity  for  Amateurs.  Translated  from 

the  French  of  E.  Hosfitalier,  Editor  of  “ L’Electricien,”  by  C.  J. 
Wharton,  Assoc.  Soc.  Tel.  Eng.  Numerous  illustrations.  Demy  8vo, 
cloth,  6s. 

Contents : 

x.  Production  of  the  Electric  Current — 2.  Electric  Bells — 3.  Automatic  Alarms — 4.  Domestic 
Telephones — 5.  Electric  Clocks — 6.  Electric  Lighters — 7.  Domestic  Electric  Lighting — 
8.  Domestic  Application  of  the  Electric  Light — 9.  Electric  Motors — 10.  Electrical  Locomo- 
tion— 11.  Electrotyping,  Plating,  and  Gilding — 12.  Electric  Recreations — 13.  Various  appli- 
cations— Workshop  of  the  Electrician. 


Wrinkles  in  Electric  Lighting.  By  V incent  Stephen. 

With  illustrations.  i8mo,  cloth,  2s.  6d. 

Contents  : 

x.  The  Electric  Current  and  its  production  by  Chemical  means — 2.  Production  of  Electric 
Currents  by  Mechanical  means — 3.  Dynamo-Electric  Machines — 4.  Electric  Lamps — 
. Lead — 6.  Ship  Lighting. 


Foundations  and  Foundation  Walls  jor  all  classes  of 

Buildings,  Pile  Driving,  Building  Stones  and  Bricks,  Pier  and  Wall 
construction,  Mortars,  Limes,  Cements,  Concretes,  Stuccos,  &c.  64  illus- 
trations. By  G.  T.  Powell  and  F.  Bauman.  8vo,  cloth,  iol  6 d. 


Manual  for  Gas  Engineering  Students. 

i8mo,  cloth,  is. 


By  D.  Lee. 
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Telephones , their  Construction  and  Management. 

By  F.  C.  Allsop.  Crown  8vo,  cloth,  5*. 

Hydraulic  Machinery , Past  and  Present.  A Lecture 

delivered  to  the  London  and  Suburban  Railway  Officials’  Association. 
By  H.  Adams,  Mem.  Inst.  C.E.  Folding  plate.  8vo,  sewed,  is. 

« 

Twenty  Years  with  the  Indicator.  By  Thomas  Pray, 

Jun.,  C.E.,  M.E.,  Member  of  the  American  Society  of  Civil  Engineers. 
2 vols.,  royal  8vo,  cloth,  12 s.  6 d. 

Annual  Statistical  Report  of  the  Secretary  to  the 

Members  of  the  Iron  and  Steel  Association  on  the  Home  and  Foreign  Iron 
and  Steel  Industries  in  1889.  Issued  June  1890.  8vo,  sewed,  5-r. 

Bad  Drains , and  How  to  Test  them ; with  Notes  on 

the  Ventilation  of  Sewers,  Drains,  and  Sanitary  Fittings,  and  the  Origin 
and  Transmission  of  Zymotic  Disease.  By  R.  Harris  Reeves.  Crown 
8vo,  cloth,  3-f.  6 d. 


Well  Sinking.  The  modern  practice  of  Sinking 

and  Boring  Wells,  with  geological  considerations  and  examples  of  Wells. 
By  Ernest  Spon,  Assoc.  Mem.  Inst.  C.E.,  Mem.  Soc.  Eng.,  and  of  the 
Franklin  Inst.,  etc.  Second  edition,  revised  and  enlarged.  Crown  8vo, 
cloth,  ioj.  6 d. 

The  Voltaic  Accumulator:  an  Elementary  Treatise. 

By  &MILE  Reynier.  Translated  by  J.  A.  Berly,  Assoc.  Inst.  E.E. 
With  62  illustrations , 8vo,  cloth,  9 s. 

Ten  Years'  Experience  in  Works  of  Intermittent 

Downward  Filtration.  By  J.  Bailey  Denton,  Mem.  Inst.  C.E. 
Second  edition,  with  additions.  Royal  8vo,  cloth,  5-f. 

Land  Surveying  on  the  Meridian  and  Perpendicular 

System.  By  William  Penman,  C.E.  8vo,  cloth,  8 j.  6 d. 

The  Electromagnet  and  Electromagnetic  Mechanism. 
By  Silvanus  P.  Thompson,  D.Sc.,  F.R.S.  Second  edition,  8vo, 
cloth,  1 5-r. 
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Incandescent  Wiring  Hand-Book.  By  F.  B.  Badi, 

late  1st  Lieut.  Royal  Prussian  Artillery.  With  41  illustrations  and 
5 tables.  i8mo,  cloth,  4J.  6 d. 

A Pocket-book  for  Pharmacists,  Medical  Prac- 
titioners, Students,  etc.,  etc.  (British,  Colonial,  and  American).  By 
Thomas  Bayley,  Assoc.  R.  Coll,  of  Science,  Consulting  Chemist, 
Analyst,  and  Assayer,  Author  of  a ‘Pocket-book  for  Chemists,  lhe 
Assay  and  Analysis  of  Iron  and  Steel,  Iron  Ores,  and  Fuel,  etc.,  etc. 
Royal  32mo,  boards,  gilt  edges,  6s. 


The  Firemans  Guide ; a Handbook  on  the  Care  of 

Boilers.  By  TEKNOLOG,  foreningen  T.  I.  Stockholm.  Translated  from 
the  third  edition,  and  revised  by  Karl  P.  Dahlstrom,  M.E.  Second 
edition.  Fcap.  8vo,  cloth,  2 s. 


The  Mechanician : A Treatise  on  the  Construction 

and  Manipulation  of  Tools,  for  the  use  and  instruction  of  Young  Engineers 
and  Scientific  Amateurs,  comprising  the  Arts  of  Blacksmithmg  and  r org- 
ing  ; the  Construction  and  Manufacture  of  Hand  Tools,  and  the  vanous 
Methods  of  Using  and  Grinding  them  ; description  of  Hand  and  Machine 
Processes  ; Turning  and  Screw  Cutting.  By  Cameron  Knight, 
Engineer.  Containing  1 147  illustrations,  and  397  pages  of  letter-press. 
Fourth  edition,  4to,  cloth,  i8r. 


A Treatise  on  Modern  Steam  Engines  and  Boilers , 

including  Land  Locomotive,  and  Marine  Engines  and  Boilers,  for  the 
use  of  Students.  By  Frederick  Colyer,  M.  Inst.  C.E.,  Mem.  Inst.  M.E. 
With  36  plates.  4to,  cloth,  12 s.  6 d. 


Contents : 


1.  Introduction— 2.  Original  Engines — 3.  Boilers— 4.  High-Pressure  Beam  Engines  5. 
Cornish  Beam  Engines— 6.  Horizontal  Engines — 7.  Oscillating  Engines  8.  Vertical  High- 
Pressure  Engines — 9.  Special  Engines — 10.  Portable  Engines— 11.  Locomotive  Engines 
12.  Marine  Engines. 


Steam  Engine  Management ; a Treatise  on  the 

Working  and  Management  of  Steam  Boilers.  By  F.  Colyer,  M.  Inst. 
C.E.,  Mem.  Inst.  M.E.  New  edition,  i8mo,  cloth,  3-r.  6 d. 


Aid  Book  to  Engineering  Enterprise.  By  Ewing 

Matheson,  M.  Inst.  C.E.  The  Inception  of  Public  Works,  Parlia- 
mentary Procedure  for  Railways,  Concessions  for  Foreign  Works,  and 
means  of  Providing  Money,  the  Points  which  determine  Success  or 
Failure,  Contract  and  Purchase,  Commerce  in  Coal,  Iron,  and  Steel,  &c. 
Second  edition,  revised  and  enlarged,  8vo,  cloth,  21  s. 
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Pumps , Historically , Theoretically , and  Practically 

Considered.  By  P.  R.  Bjorling.  With  156  illustrations.  Crown  8vo, 
cloth,  7-r.  6d. 

The  Marine  Transport  of  Petroleum.  A Book  for 

the  use  of  Shipowners,  Shipbuilders,  Underwriters,  Merchants,  Captains 
and  Officers  of  Petroleum-carrying  Vessels.  By  G.  H.  Little,  Editor 
of  the  ‘ Liverpool  Journal  of  Commerce.’  Crown  8vo,  cloth,  10s.  6 d. 

Liquid  Fuel  for  Mechanical  and  Industrial  Purposes. 

Compiled  by  E.  A.  Brayley  Hodgetts.  With  wood  engravings. 
Svo,  cloth,  "js.  6d. 

Tropical  Agriculture : A Treatise  on  the  Culture, 

Preparation,  Commerce  and  Consumption  of  the  principal  Products  of 
the  Vegetable  Kingdom.  By  P.  L.  Simmonds,  F.L.S.,  F.R.C.I.  New 
edition,  revised  and  enlarged,  Svo,  cloth,  21  s. 

Health  and  Comfort  in  House  Building  ; or,  Ventila- 
tion with  Warm  Air  by  Self-acting  Suction  Power.  With  Review  of  the 
Mode  of  Calculating  the  Draught  in  Hot-air  Flues,  and  with  some  Actual 
Experiments  by  J.  Drysdale,  M.D.,  and  J.  W.  Hayward,  M.D. 
With  plates  and  woodcuts.  Third  edition,  with  some  New  Sections,  and 
the  whole  carefully  Revised,  Svo,  cloth,  7 s.  6d. 

Losses  in  Gold  Amalgamation.  With  Notes  on  the 

Concentration  of  Gold  and  Silver  Ores.  With  six  plates.  By  W. 
McDermott  and  P.  W.  Duffield.  8vo,  cloth,  5s. 

A Guide  for  the  Electric  Testing  of  Telegraph  Cables. 

By  Col.  V.  Hoskicer,  Royal  Danish  Engineers.  Third  edition,  crown 
Svo,  cloth,  4s.  61 i. 

The  Hydraulic  Gold  Miners  Manual.  By  T.  S.  G. 

Kirkpatrick,  M.A.  Oxon.  With  6 plates.  Crown  8vo,  cloth,  6s. 

“ We  venture  to  think  that  this  work  will  become  a text-book  on  the  important  subject  of 
which  it  treats.  Until  comparatively  recently  hydraulic  mines  were  neglected.  This  was 
scarcely  to  be  surprised  at,  seeing  that  their  working  in  California  was  brought  to  an  abrupt 
termination  by  the  action  of  the  farmers  on  the  dibris  question,  whilst  their  working  in  other 
parts  of  the  world  had  not  been  attended  with  the  anticipated  success.” — The  Mining  World 
and  Engineering  Record. 

A Text-Book  of  Tanning , embracing  the  Preparation 

of  all  kinds  of  Leather.  By  Harry  R.  Proctor,  F.C.S.,  of  Low  Lights 
Tanneries.  With  illustrations.  Crown  8vo,  cloth,  ior.  6 d. 
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The  Arithmetic  of  Electricity.  By  T.  O’Conor 

Sloane.  Crown  Svo,  cloth,  4?.  6 d. 


The  Turkish  Bath : Its  Design  and  Construction  for 

Public  and  Commercial  Purposes.  By  R.  O.  Allsop,  Architect.  With 
plans  and  sections.  8vo,  cloth,  6s. 

Earthwork  Slips  and  Subsidences  upon  Public  Works  : 

Their  Causes,  Prevention  and  Reparation.  Especially  written  to  assist 
those  engaged  in  the  Construction  or  Maintenance  of  Railways,  Docks, 
Canals,  Waterworks,  River  Banks,  Reclamation  Embankments,  Drainage 
Works,  &c.,  & c.  By  John  Newman,  Assoc.  Mem.  Inst.  C.E.,  Author 
of  ‘Notes  on  Concrete,’  &c.  Crown  8vo,  cloth,  7 s.  6d. 

Gas  and  Petroleum  Engines:  A Practical  Treatise 

on  the  Internal  Combustion  Engine.  By  Wm.  Robinson,  M.E.,  Senior 
Demonstrator  and  Lecturer  on  Applied  Mechanics,  Physics,  &c.,  City 
and  Guilds  of  London  College,  Finsbury,  Assoc.  Mem.  Inst.  C.E.,  &c. 
Numerous  illustrations.  8vo,  cloth,  14s. 

Waterways  and  Water  Transport  in  Different  Coun- 
tries. With  a description  of  the  Panama,  Suez,  Manchester,  Nicaraguan, 
and  other  Canals.  By  J.  Stephen  Jeans,  Author  of  ‘ England’s 
Supremacy,’  ‘ Railway  Problems,’  &c.  Numerous  illustrations.  8vo, 
cloth,  14J. 


A Treatise  on  the  Richards  Steam-Engine  Indicator 

and  the  Development  and  Application  of  Force  in  the  Steam-Engine. 
By  Charles  T.  Porter.  Fourth  Edition,  revised  and  enlarged,  8vo, 
cloth,  gs. 

. Contents. 


The  Nature  and  Use  of  the  Indicator : 

The  several  lines  on  the  Diagram. 
Examination  of  Diagram  No.  1. 

Of  Truth  in  the  Diagram. 

Description  of  the  Richards  Indicator. 

Practical  Directionsfor  Applying  and  Taking 
Care  of  the  Indicator. 

Introductory  Remarks. 

Units. 

Expansion. 

Directions  for  ascertaining  from  the  Diagram 
the  Power  exerted  by  the  Engine. 

To  Measure  from  the  Diagram  the  Quantity 
of  Steam  Consumed. 

To  Measure  from  the  Diagram  the  Quantity 
of  Heat  Expended. 

Of  the  Real  Diagram, and  how  to  Construct  it. 

Of  the  Conversion  of  Heat  into  Work  in  the 
Steam-engine. 

Observations  on’  the  several  Lines  of  the 
Diagram. 


Of  the  Loss  attending  the  Employment  of 
Slow-piston  Speed,  and  the  Extent  to 
which  this  is  Shown  by  the  Indicator. 

Of  other  Applications  of  the  Indicator. 

Of  the  use  of  the  Tables  of  the  Properties  of 
Steam  in  Calculating  the  Duty  of  Boilers. 

Introductory. 

Of  the  Pressure  on  the  Crank  when  the  Con- 
necting-rod is  conceived  to  be  of  Infinite 
Length. 

The  Modification  of  the  Acceleration  and 
Retardation  that  is  occasioned  by  the 
Angular  Vibration  of  the  Connecting-rod. 

Method  of  representing  the  actual  pressure 
on  the  crank  at  every  point  of  its  revolu- 
tion. 

The  Rotative  Effect  of  the  Pressure  exerted 
on  the  Crank. 

The  Transmitting  Parts  of  an  Engine,  con- 
sidered as  an  Equaliser  of  Motion. 

A Ride  on  a Buffer-beam  (Appendix). 
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In  demy  4to,  handsomely  bound  in  cloth,  illustrated  with  220 full  page  plates , 

Price  I Sr. 


ARCHITECTURAL  EXAMPLES 

IN  BRICK,  STONE,  WOOD,  AND  IRON. 

A COMPLETE  WORK  ON  THE  DETAILS  AND  ARRANGEMENT 
OF  BUILDING  CONSTRUCTION  AND  DESIGN. 

By  WILLIAM  FULLERTON,  Architect. 

Containing  220  Plates,  with  numerous  Drawings  selected  from  the  Architecture 
of  Former  and  Present  Times. 

The  Details  and  Designs  are  Drawn  to  Scale,  A",  J",  and  Full  size 

being  chiefly  used. 


The  Plates  are  arranged  in  Two  Parts.  The  First  Part  contains 
Details  of  Work  in  the  four  principal  Building  materials,  the  following 
being  a few  of  the  subjects  in  this  Part : — Various  forms  of  Doors  and 
Windows,  Wood  and  Iron  Roofs,  Half  Timber  Work,  Porches, 
Towers,  Spires,  Belfries,  Flying  Buttresses,  Groining,  Carving,  Church 
Fittings,  Constructive  and  Ornamental  IronWork,  Classic  and  Gothic 
Molds  and  Ornament,  Foliation  Natural  and  Conventional,  Stained 
Glass,  Coloured  Decoration,  a Section  to  Scale  of  the  Great  Pyramid, 
Grecian  and  Roman  Work,  Continental  and  English  Gothic,  Pile 
Foundations,  Chimney  Shafts  according  to  the  regulations  of  the 
London  County  Council,  Board  Schools.  The  Second  Part  consists 
of  Drawings  of  Plans  and  Elevations  of  Buildings,  arranged  under  the 
following  heads  : — Workmen’s  Cottages  and  Dwellings,  Cottage  Resi- 
dences and  Dwelling  Houses,  Shops,  Factories,  Warehouses,  Schools, 
Churches  and  Chapels,  Public  Buildings,  Hotels  and  Taverns,  and 
Buildings  of  a general  character. 

All  the  Plates  are  accompanied  with  particulars  of  the  Work,  with 
Explanatory  Notes  and  Dimensions  of  the  various  parts. 


Specimen  Pages,  reduced  from  the  originals. 
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Crown  8vo,  cloth,  with  illustrations,  5^. 

WORKSHOP  RECEIPTS, 

FIRST  SERIES. 

By  ERNEST  SPON. 


Bookbinding. 

Bronzes  and  Bronzing. 

Candles. 

Cement. 

Cleaning. 

Colourwashing. 

Concretes. 

Dipping  Acids. 

Drawing  Office  Details. 

Drying  Oils. 

Dynamite. 

Electro  - Metallurgy  — 
(Cleaning,  Dipping, 
Scratch-brushing,  Bat- 
teries, Baths,  and 
Deposits  of  every 
description). 

Enamels. 

Engraving  on  Wood, 
Copper,  Gold,  Silver, 
Steel,  and  Stone. 

Etching  and  Aqua  Tint. 

Firework  Making  — 
(Rockets,  Stars,  Rains, 
Gerbes,  Jets,  Tour- 
billons,  Candles,  Fires, 
Lances, Lights,  Wheels, 
Fire-balloons,  and 
minor  Fireworks). 

Fluxes. 

Foundry  Mixtures. 


Synopsis  of  Contents. 

Freezing. 

F ulminates. 

Furniture  Creams,  Oils, 
Polishes,  Lacquers, 
and  Pastes. 

Gilding. 

Glass  Cutting,  Cleaning, 
Frosting,  Drilling, 
Darkening,  Bending, 
Staining,  and  Paint- 
ing. 

Glass  Making. 

Glues. 

Gold. 

Graining. 

Gums. 

Gun  Cotton. 

Gunpowder. 

Horn  Working. 

Indiarubber. 

Japans,  Japanning,  and 
kindred  processes. 

Lacquers. 

Lathing. 

Lubricants. 

Marble  Working. 

Matches. 

Mortars. 

Nitro-Glycerine. 

Oils. 


Paper. 

Paper  Hanging. 

Painting  in  Oils,  in  Water 
Colours,  as  well  as 
Fresco,  House,  Trans- 
parency, Sign,  and 
Carriage  Painting. 

Photography. 

Plastering. 

Polishes. 

Pottery — (Clays,  Bodies, 
Glazes,  Colours,  Oils, 
Stains,  Fluxes,  Ena- 
mels, and  Lustres). 

Scouring. 

Silvering. 

Soap. 

Solders. 

Tanning. 

Taxidermy. 

Tempering  Metals. 

Treating  Horn,  Mother- 
o’-Pearl,  and  like  sub- 
stances. 

Varnishes,  Manufacture 
and  Use  of. 

Veneering. 

Washing. 

Waterproofing. 

Welding. 


Besides  Receipts  relating  to  the  lesser  Technological  matters  and  processes, 
such  as  the  manufacture  and  use  of  Stencil  Plates,  Blacking,  Crayons,  Paste, 
Putty,  Wax,  Size,  Alloys,  Catgut,  Tunbridge  Ware,  Picture  Frame  and 
Architectural  Mouldings,  Compos,  Cameos,  and  others  too  numerous  to 
mention. 
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Crown  8vo,  cloth,  485  pages,  with  illustrations,  5*. 

WORKSHOP  RECEIPTS, 

SECOND  SERIES. 

By  ROBERT  HALDANE. 


Synopsis  of  Contents. 


Acidimetry  and  Alkali- 
metry. 

Albumen. 

Alcohol . 

Alkaloids. 

Baking-powders. 

Bitters. 

Bleaching. 

Boiler  Incrustations. 
Cements  and  Lutes. 
Cleansing. 

Confectionery. 

Copying. 


Disinfectants. 

Dyeing,  Staining,  and 
Colouring. 

Essences. 

Extracts. 

Fireproofing. 

Gelatine,  Glue,  and  Size. 
Glycerine. 

Gut. 

Hydrogen  peroxide. 

Ink. 

Iodine. 


Iodoform. 

Isinglass. 

Ivory  substitutes. 
Leather. 

Luminous  bodies. 

Magnesia. 

Matches. 

Paper. 

Parchment. 
Perchloric  acid. 
Potassium  oxalate. 
Preserving. 


Pigments,  Paint,  and  Painting  : embracing  the  preparation  of 
Pigments , including  alumina  lakes,  blacks  (animal,  bone,  Frankfort,  ivory, 
lamp,  sight,  soot),  blues  (antimony,  Antwerp,  cobalt,  cseruleum,  Egyptian, 
manganate,  Paris,  Peligot,  Prussian,  smalt,  ultramarine),  browns  (bistre, 
hinau,  sepia,  sienna,  umber,  Vandyke),  greens  (baryta,  Brighton,  Brunswick, 
chrome,  cobalt,  Douglas,  emerald,  manganese,  mitis,  mountain,  Prussian, 
sap,  Scheele’s,  Schweinfurth,  titanium,  verdigris,  zinc),  reds  (Brazilwood  lake, 
carminated  lake,  carmine,  Cassius  purple,  cobalt  pink,  cochineal  lake,  colco- 
thar,  Indian  red,  madder  lake,  red  chalk,  red  lead,  vermilion),  whites  (alum, 
baryta,  Chinese,  lead  sulphate,  white  lead — by  American,  Dutch,  French, 
German,  Kremnitz,  and  Pattinson  processes,  precautions  in  making,  and 
composition  of  commercial  samples — whiting,  Wilkinson’s  white,  zinc  white), 
yellows  (chrome,  gamboge,  Naples,  orpiment,  realgar,  yellow  lakes) ; Paint 
(vehicles,  testing  oils,  driers,  grinding,  storing,  applying,  priming,  drying, 
filling,  coats,  brushes,  surface,  water-colours,  removing  smell,  discoloration  ; 
miscellaneous  paints — cement  paint  for  carton-pierre,  copper  paint,  gold  paint, 
iron  paint,  lime  paints,  silicated  paints,  steatite  paint,  transparent  paints, 
tungsten  paints,  window  paint,  zinc  paints) ; Painting  (general  instructions, 
proportions  of  ingredients,  measuring  paint  work  ; carriage  painting — priming 
paint,  best  putty,  finishing  colour,  cause  of  cracking,  mixing  the  paints,  oils, 
driers,  and  colours,  varnishing,  importance  of  washing  vehicles,  re-varnishing, 
how  to  dry  paint ; woodwork  painting). 
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Crown  8vo,  cloth,  480  pages,  with  183  illustrations,  5-r. 


WORKSHOP  RECEIPTS, 

THIRD  SERIES. 

By  C.  G.  WARNFORD  LOCK. 

Uniform  with  the  First  and  Second  Series. 


Synopsis  of  Contents. 


Alloys. 

Indium. 

Rubidium. 

Aluminium. 

Iridium. 

Ruthenium. 

Antimony. 

Iron  and  Steel. 

Selenium. 

Barium. 

Lacquers  and  Lacquering. 

Silver. 

Beryllium. 

Lanthanum. 

Slag. 

Bismuth. 

Lead. 

Sodium. 

Cadmium. 

Lithium. 

Strontium. 

Caesium. 

Lubricants. 

Tantalum. 

Calcium. 

Magnesium. 

Terbium. 

Cerium. 

Manganese. 

Thallium. 

Chromium. 

Mercury. 

Thorium. 

Cobalt. 

Mica. 

Tin. 

Copper. 

Molybdenum. 

Titanium. 

Didymium. 

Nickel. 

Tungsten. 

Electrics. 

Niobium. 

Uranium. 

Enamels  and  Glazes. 

Osmium. 

Vanadium. 

Erbium. 

Palladium. 

Yttrium. 

Gallium. 

Platinum. 

Zinc. 

Glass. 

Potassium. 

Zirconium, 

Gold. 

Rhodium. 
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WORKSHOP  RECEIPTS, 

FOURTH  SERIES, 

DEVOTED  MAINLY  TO  HANDICRAFTS  & MECHANICAL  SUBJECTS. 

By  C.  G.  WARNFORD  LOCK. 

250  Illustrations,  with  Complete  Index,  and  a General  Index  to  the 

Four  Series,  5s. 


Waterproofing  — rubber  goods,  cuprammonium  processes,  miscellaneous 
preparations. 

Packing  and  Storing  articles  of  delicate  odour  or  colour,  of  a deliquescent 
character,  liable  to  ignition,  apt  to  suffer  from  insects  or  damp,  or  easily 
broken. 

Embalming  and  Preserving  anatomical  specimens. 

Leather  Polishes. 

Cooling  Air  . and  Water,  producing  low  temperatures,  making  ice,  cooling 
syrups  and  solutions,  and  separating  salts  from  liquors  by  refrigeration. 

Pumps  and  Siphons,  embracing  every  useful  contrivance  for  raising  and 
supplying  water  on  a moderate  scale,  and  moving  corrosive,  tenacious, 
and  other  liquids. 

Desiccating — air-  and  water-ovens,  and  other  appliances  for  drying  natural 
and  artificial  products. 

Distilling — water,  tinctures,  extracts,  pharmaceutical  preparations,  essences, 
perfumes,  and  alcoholic  liquids. 

Emulsifying  as  required  by  pharmacists  and  photographers. 

Evaporating — saline  and  other  solutions,  and  liquids  demanding  special 
precautions. 

Filtering — water,  and  solutions  of  various  kinds. 

Percolating  and  Macerating. 

Electrotyping. 

Stereotyping  by  both  plaster  and  paper  processes. 

Bookbinding  in  all  its  details. 

Straw  Plaiting  and  the  fabrication  of  baskets,  matting,  etc. 

Musical  Instruments — the  preservation,  tuning,  and  repair  of  pianos, 
harmoniums,  musical  boxes,  etc. 

Clock  and  Watch  Mending — adapted  for  intelligent  amateurs. 

Photography — recent  development  in  rapid  processes,  handy  apparatus, 
numerous  recipes  for  sensitizing  and  developing  solutions,  and  applica- 
tions to  modern  illustrative  purposes. 
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WORKSHOP  RECEIPTS, 

FIFTH  SERIES. 

By  C.  G.  WARNFORD  LOCK,  F.L.S. 


Containing  many  new  Articles,  as  well  as  additions  to  Articles  included  ir. 
the  previous  Series,  as  follows,  viz. : — 


Anemometers. 

Barometers,  How  to  make. 

Boat  Building. 

Camera  Lucida,  How  to  use. 

Cements  and  Lutes. 

Cooling. 

Copying. 

Corrosion  and  Protection  of  Metal 
Surfaces. 

Dendrometer,  How  to  use. 

Desiccating. 

Diamond  Cutting  and  Polishing.  Elec- 
trics. N ew  Chemical  Batteries,  Bells, 
Commutators,  Galvanometers,  Cost 
of  Electric  Lighting,  Microphones, 
Simple  Motors,  Phonogram  and 
Graphophone,  Registering  Appa- 
ratus, Regulators,  Electric  Welding 
and  Apparatus,  Transformers. 

Evaporating. 

Explosives. 

Filtering. 

Fireproofing,  Buildings,  Textile  Fa- 
brics. 

Fire-extinguishing  Compounds  and 
Apparatus. 

Glass  Manipulating.  Drilling,  Cut- 
ting, Breaking,  Etching,  Frosting, 
Powdering,  &c. 


Glass  Manipulations  for  Laboratory 
Apparatus. 

Labels.  Lacquers. 

Illuminating  Agents. 

Inks.  Writing,  Copying,  Invisible, 
Marking,  Stamping. 

Magic  Lanterns,  their  management 
and  preparation  of  slides. 

Metal  Work.  Casting  Ornamental 
Metal  Work,  Copper  Welding, 
Enamels  for  Iron  and  other  Metals, 
Gold  Beating,  Smiths’  Work. 

Modelling  and  Plaster  Casting. 

Netting. 

Packing  and  Storing.  Acids,  &c. 

Percolation. 

Preserving  Books. 

Preserving  Food,  Plants,  &c. 

Pumps  and  Syphons  for  various 
liquids. 

Repairing  Books. 

Rope  Tackle. 

Stereotyping. 

Taps,  Various. 

Tobacco  Pipe  Manufacture. 

Tying  and  Splicing  Ropes. 

Velocipedes,  Repairing. 

Walking  Sticks. 

Waterproofing. 
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Among  the  more  important  of  the  subjects  treated  of,  are  the 


following  : — 

Acids,  207  pp.  220  figs. 
Alcohol,  23  pp.  16  figs. 
Alcoholic  Liquors,  13  pp. 
Alkalies,  89  pp.  78  figs. 
Alloys.  Alum. 

Asphalt.  Assaying. 

Beverages,  89  pp.  29  figs. 
Blacks. 

Bleaching  Powder,  1 5 pp. 
Bleaching,  5 1 pp.  48  figs. 
Candles,  18  pp.  9 figs- 
Carbon  Bisulphide. 
Celluloid,  9 pp. 

Cements.  Clay. 
Coal-tar  Products,  44  pp. 

14  figs. 

Cocoa,  8 pp. 

Coffee,  32  pp.  13  figs. 
Cork,  8 pp.  17  figs. 
Cotton  Manufactures,  62 
pp.  57  figs. 

Drugs,  38  pp. 

Dyeing  and  Calico 
Printing,  28  pp.  9 figs. 
Dyestuffs,  16  pp. 
Electro-Metallurgy,  13 
PP-  . 

Explosives,  22  pp.  33  figs. 
Feathers. 

Fibrous  Substances,  92 
pp.  79  figs. 

Floor-cloth,  16  pp.  21 
figs. 

Food  Preservation,  8 pp. 
Fruit,  8 pp. 


Fur,  5 pp. 

Gas,  Coal,  8 pp. 

Gems. 

Glass,  45  pp.  77  figs- 
Graphite,  7 pp. 

Hair,  7 pp. 

Hair  Manufactures. 

Hats,  26  pp.  26  figs. 
Honey.  Hops. 

Horn. 

Ice,  10  pp.  14  figs. 
Indiarubber  Manufac- 
tures, 23  pp.  17  figs. 
Ink,  17  pp. 

Ivory. 

Jute  Manufactures,  u 
pp.,  11  figs. 

Knitted  Fabrics  — 
Hosiery,  15  pp.  I3figs- 
Lace,  13  pp-  9 figs. 
Leather,  28  pp.  31  figs. 
Linen  Manufactures,  16 
pp.  6 figs. 

Manures,  21  pp.  30  figs. 
Matches,  17  pp.  38  figs. 
Mordants,  13  pp. 
Narcotics,  47  pp. 

Nuts,  10  pp. 

Oils  and  Fatty  Sub- 
stances, 125  pp- 
Paint. 

Paper,  26  pp.  23  figs. 
Paraffin,  8 pp.  6 figs. 
Pearl  and  Coral,  8 pp. 
Perfumes,  10  pp. 


Photography,  13  pp-  20 
figs. 

Pigments,  9 pp.  6 figs. 
Pottery,  46  pp.  57  figs. 
Printing  and  Engraving, 
20  pp.  8 figs. 

Rags. 

Resinous  and  Gummy 
Substances,  75  PP-  1^> 
figs. 

Rope,  16  pp.  17  figs. 
Salt,  31  pp.  23  figs. 

Silk,  8 pp. 

Silk  Manufactures,  9 pp. 

II  figs. 

Skins,  5 pp. 

Small  Wares,  4 pp. 

Soap  and  Glycerine,  39 
pp.  45  figs. 

Spices,  16  pp. 

Sponge,  5 pp. 

Starch,  9 pp.  10  figs. 
Sugar,  155  pp.  134 
figs. 

Sulphur. 

Tannin,  18  pp. 

Tea,  12  pp. 

Timber,  13  pp. 

Varnish,  15  pp. 

Vinegar,  5 pp. 

Wax,  5 pp. 

Wool,  2 pp. 

Woollen  Manufactures, 

58  pp.  39  figs- 
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MECHANICAL  MANIPULATION. 


THE  MECHANICIAN  : 

A TREATISE  ON  THE  CONSTRUCTION  AND  MANIPULATION  OF  TOOLS, 

FOR  THE  USE  AND  INSTRUCTION  OF  YOUNG  ENGINEERS 
AND  SCIENTIFIC  AMATEURS; 

Comprising  the  Arts  of  Blacksmithing  and  Forging  the  Construction 
and  Manufacture  of  Hand  Tools,  and  the  various  Methods  of  Using 
and  Grinding  them  ; the  Construction  of  Machine  Tools,  and 
how  to  work  them;  Turning  and  Screw-cutting;  the 
various  details  of  setting  out  work,  &c.,  &c. 

By  CAMERON  KNIGHT,  Engineer. 

96  4to  plates,  containing  1147  illustrations,  and  397  pages  of 
letterpress,  second  edition,  reprinted  from  the  first,  4to,  cloth,  18s. 


Of  the  six  chapters  constituting  the  work,  the  first  is  devoted  to  forging ; in 
which  the  fundamental  principles  to  be  observed  in  making  forged  articles  of 
every  class  are  stated,  giving  the  proper  relative  positions  for  the  constituent 
fibres  of  each  article,  the  mode  of  selecting  proper  quantities  of  material,  steam- 
hammer  operations,  shaping-moulds,  and  the  manipulations  resorted  to  for 
shaping  the  component  masses  to  the  intended  forms. 

Engineers’  tools  and  their  construction  are  next  treated,  because  they  must 
be  used  during  all  operations  described  in  the  remaining  chapters,  the  author 
thinking  that  the  student  should  first  acquire  knowledge  of  the  apparatus  which 
he  is  supposed  to  be  using  in  the  course  of  the  processes  given  in  Chapters  4, 
5,  and  6.  In  the  fourth  chapter  planing  and  lining  are  treated,  because  these 
are  the  elements  of  machine-making  in  general.  The  processes  described  in 
this  chapter  are  those  on  which  all  accuracy  of  fitting  and  finishing  depend. 
The  next  chapter,  which  treats  of  shaping  and  slotting,  the  author  endeavours 
to  render  comprehensive  by  giving  the  hand-shaping  processes  in  addition  to 
the  machine-shaping. 

In  many  cases  hand-shaping  is  indispensable,  such  as  sudden  breakage, 
operations  abroad,  and  on  board  ship,  also  for  constructors  having  a limited 
number  of  machines.  Turning  and  screw-cutting  occupy  the  last  chapter.  In 
this,  the  operations  for  lining,  centering,  turning,  and  screw-forming  are 
detailed  and  their  principles  elucidated. 

The  Mechanician  is  the  result  of  the  author’s  experience  in  engine  making 
during  twenty  years  ; and  he  has  concluded  that,  however  retentive  the  memory 
of  a machinist  might  be,  it  would  be  convenient  for  him  to  have  a book  of 
primary  principles  and  processes  to  which  he  could  refer  with  confidence. 


PUBLISHED  BY  E.  & F.  N.  SPON. 


29 


JUST  PUBLISHED. 


In  demy  8vo,  cloth,  600  pages,  and  1420  Illustrations,  6j. 

SPON  S’ 

MECHANICS’  OWN  BOOK; 

A MANUAL  FOR  HANDICRAFTSMEN  AND  AMATEURS. 


Contents. 

Mechanical  Drawing — Casting  and  Founding  in  Iron,  Brass,  Bronze, 
and  other  Alloys — Forging  and  Finishing  Iron — Sheetmetal  Working 
— Soldering,  Brazing,  and  Burning — Carpentry  and  Joinery,  embracing 
descriptions  of  some  400  Woods,  over  200  Illustrations  of  Tools  and 
their  uses,  Explanations  (with  Diagrams)  of  116  joints  and  hinges,  and 
Details  of  Construction  of  Workshop  appliances,  rough  furniture, 
Garden  and  Yard  Erections,  and  House  Building — Cabinet-Making 
and  Veneering — Carving  and  Fretcutting  — Upholstery  — Painting, 
Graining,  and  Marbling  — Staining  Furniture,  Woods,  Floors,  and 
Fittings— Gilding,  dead  and  bright,  on  various  grounds — Polishing 
Marble,  Metals,  and  Wood — Varnishing— Mechanical  movements, 
illustrating  contrivances  for  transmitting  motion — Turning  in  Wood 
and  Metals— Masonry,  embracing  Stonework,  Brickwork,  Terracotta 
and  Concrete — Roofing  with  Thatch,  Tiles,  Slates,  Felt,  Zinc,  &c. — 
Glazing  with  and  without  putty,  and  lead  glazing — Plastering  and 
Whitewashing — Paper-hanging — Gas-fitting — Bell-hanging,  ordinary 
and  electric  Systems  — Lighting  — W arming  — V entilating — Roads, 
Pavements,  and  Bridges  — Hedges,  Ditches,  and  Drains  — Water 
Supply  and  Sanitation — Hints  on  House  Construction  suited  to  new 
countries.  

E.  & F.  N.  SPON,  125,  Strand,  London. 

New  York : 12,  Cortlandt  Street. 
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* 

Complete 

List  of 
Nos. 

all  the  Subjects  : 

* 

Nos. 

Abacus 

I 

Barrage 

. . 

8 and  9 

Adhesion  . . 

..  I 

Battery 

9 and  10 

Agricultural  Engines 

I and  2 

Bell  and  Bell-hanging 

. . 

..10 

Air-Chamber 

..  2 

Belts  and  Belting  .. 

10  and  1 1 

Air-Pump  .. 

..  2 

Bismuth 

. . 

...  11 

Algebraic  Signs  . . 

..  2 

Blast  Furnace 

11  and  12 

Alloy 

..  2 

Blowing  Machine 

..  12 

Aluminium 

2 

Body  Plan.. 

12  and  13 

Amalgamating  Machine  . . 

..  2 

Boilers 

13. 14-  IS 

15  and  16 

Ambulance 

..  2 

Bond 

Anchors 

..  2 

Bone  Mill  .. 

..  16 

Anemometer 

2 and  3 

Boot-making  Machinery 

..  16 

Angular  Motion  .. 

3 and  4 

Boring  and  Blasting 

16  to  19 

Angle-iron . . 

• • 3 

Brake 

19  and  20 

Angle  of  F riction . . 

0 

••  3 

Bread  Machine 

. . 

..  20 

Animal  Charcoal  Machine 

..  4 

Brewing  Apparatus 

20  and  21 

Antimony,  4;  Anvil 

..  4 

Brick-making  Machines 

.. 

..  21 

Aqueduct,  4 ; Arch 
Archimedean  Screw 

-•  4 

Bridges 

. . 

21  to  28 

..  4 

Buffer 

. . 

..  28 

Arming  Press 

4 and  5 

Cables 

28  and  29 

Armour,  5 ; Arsenic 

-•  5 

Cam,  29  ; Canal  . . 

..  29 

Artesian  Well 

• • 5 

Candles 

, . 

2Q  and  t.o 

Artillery,  5 and  6 ; Assaying 

..  6 

Cement,  30 ; Chimney 

. . 

••  30 

Atomic  Weights  .. 

6 and  7 

Coal  Cutting  and  Washing  Ma- 

Auger,  7 ; Axles  .. 

..  7 

chinery  . . 

••  31 

Balanee,  7 ; Ballast 

••  7 

Coast  Defence 

3L  32 

Bank  Note  Machinery  .. 

..  7 

Compasses . . 

..  32 

Barn  Machinery  .. 
Barker’s  Mill 

7 and  8 

Construction 

32  and  33 

..  8 

Cooler,  34 ; .Copper 

. . 

- 34 

Barometer,  8 ; Barracks  . . 

..  8 

Cork-cutting  Machine 

•• 

• • 34 

PUBLISHED  BY  E.  & F.  N.  SPON. 


3i 


• Nos. 

Corrosion  ..  ..  ..  34  and  35 

Cotton  Machinery  ..  -.35 

Damming  ..  ..  ..  35' t0  37 

Details  of  Engines  ..  37,  3§ 

Displacement  ..  ..  ..38 

Distilling  Apparatus  . . 38  and  39 
Diving  and  Diving  Bells  ..  39 

Docks  39  and  40 

Drainage  ..  . ..  ..  40  and  41 

Drawbridge  ...  • ..  ••  41 

Dredging  Machine  ..  ••  41 

Dynamometer  ..  ..  41  to  43 

Electro-Metallurgy  ..  43,  44 

Engines,  yarieties  ..  44>  45 

Engines,  Agricultural  . . 1 and  2 

Engines,  Marine  ..  ..  74>  75 

Engines;  Screw  ..  ..  89,  90 

Engines,  Stationary  ..  91,  92 

Escapement  ..  ..  45,  46 

Fan  ..  ..  ..  ..46 

File-cutting  Machine  ..  ..46 

File-arms  ..  ..  ..  46,  47 

Flax  Machinery  . . . . 47,  48 

Float  Water-wheels  ..  ..48 

Forging  ..  ..  ..  ..  48 

Founding  and  Casting  ..  48  to  50 

Friction,  50 ; Friction,  Angle  of  3 
Fuel,  50;  Furnace  ..  50, 

Fuze,  51  ; Gas 


51 

51 

52 
11 


Gearing 51, 

Gearing  Belt  ..  ..  10, 

Geodesy  ..  ..  ..  52  and  53 

Glass  Machinery  ..  ..  ••  53 

Gold,  53,  54;  Governor..  ..  54 

Gravity,  54  ; Grindstone  . . 54 

Gun-carriage,  54  ; Gun  Metal  . . 54 
Gunnery  . . . . . . 54  to  56 

Gunpowder  ..  . . 56 

Gun  Machinery  ..  ..  56,57 

Hand  Tools  ..  ..  57,  58 

Hanger,  58;  Harbour  ..  ..58 

Haulage,  58,  59;  Hinging  ..  59 

Hydraulics  and  Hydraulic  Ma- 
chinery ..  ..  ..  59  to  63 

Ice-making  Machine  . . . . 63 

India-rubber  ..  ..  ..63 

Indicator  . . . . . . 63  and  64 

Injector  ..  ..  ..  ..64 

Iron  ..  ..  ..  64  to  67 

Iron  Ship  Building  ..  ..67 

Irrigation  ..  ..  ..67  and  68 


Nos. 

Isomorphism,  68 ; Joints  ..  68 

Keels  and  Coal  Shipping  68  and  69 
Kiln,  69  ; Knitting  Machine  ..  69 
Kyanising  ..  ..  ..  ..69 

Lamp,  Safety  ..  ..  69,  70 

Lead  ..  ..  ..  ..7° 

Lifts,  Hoists  ..  ..  7°,  71 

Lights,  Buoys,  Beacons  ..  71  an(I  72 
Limes,  Mortars,  and  Cements  ..  72 
Locks  and  Lock  Gates  . . 72,  73 

Locomotive  . . . . . . 73 

Machine  Tools  ..  ..  73,  74 

Manganese  ..  ..  .*74 

Marine  Engine  . . ..  74  and  75 

Materials  of  Construction  75  and  76 
Measuring  and  Folding  ..  ..76 

Mechanical  Movements  ..  76,77 

Mercury,  77  ; Metallurgy  ..  77 
Meter  ..  ..  • ..  77,  78 

Metric  System  ..  ..  ,.78 

Mills  78,  79 

Molecule,  79  ; Oblique  Arch  ..  79 
Ores,  79,  80  ; Ovens  . . . . 80 

Over-shot  Water-wheel  ..  80,81 

Paper  Machinery  . . . . ..  81 

Permanent  Way  ..  ..  81,  82 

Piles  and  Pile-driving  . . 82  and  83 

Pipes  83,  84 

Planimeter  ..  ..  ..84 

Pumps  . . . . . . 84  and  85 

Quarrying  ..  ..  ..  ..85 

Railway  Engineering  . . 85  and  86 
Retaining  Walls  ..  ..  ..86 

Rivers,  86,  87;  Rivetted  Joint  ..  87 
Roads  ..  ..  ..  87,  88 

Roofs  ..  ..  ..  88,  89 

Rope-making  Machinery  ..  89 

Scaffolding  ..  ..  ..89 

Screw  Engines  ..  ..  89,  90 

Signals,  90;  Silver  ..  90,  91 

Stationary  Engine  ..  91,  92 

Stave-making  & Cask  Machinery  92 
Steel,  92  ; Sugar  Mill  ..  92,93 

Surveying  and  Surveying  Instru- 
ments ..  ..  ..  93,  94 

Telegraphy  94,  95 

Testing,  95  ; Turbine  ..  ..  95 

Ventilation  ..  95,  96,  97 

Waterworks  ..  ..  96,  97 

Wood-working  Machinery  96,  97 

Zinc  ..  ..  ..  97 
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A SUPPLEMENT 

TO 

SPONS’  DICTIONARY  OF  ENGINEERING. 
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Abacus,  Counters,  Speed 
Indicators,  and  Slide 
Rule. 

Agricultural  Implements 
and  Machinery. 

Air  Compressors. 

Animal  Charcoal  Ma- 
chinery. 

Antimony. 

Axles  and  Axle-boxes. 

Bara  Machinery. 

Belts  and  Belting. 

Blasting.  Boilers. 

Brakes. 

Brick  Machinery. 

Bridges. 

Cages  for  Mines. 

Calculus,  Differential  and 
Integral. 

Canals. 

Carpentry. 

Cast  Iron. 

Cement,  Concrete, 
Limes,  and  Mortar. 

Chimney  Shafts. 

Coal  Cleansing  and 
Washing. 


Coal  Mining. 

Coal  Cutting  Machines. 

Coke  Ovens.  Copper. 

Docks.  Drainage. 

Dredging  Machinery. 

Dynamo  - Electric  and 
Magneto-Electric  Ma- 
chines. 

Dynamometers. 

Electrical  Engineering, 
Telegraphy,  Electric 
Lighting  and  its  prac- 
ticaldetails, Telephones 

Engines,  V arietie^  of. 

Explosives.  Fans. 

Founding,  Moulding  and 
the  practical  work  of 
the  Foundry. 

Gas,  Manufacture  of. 

Hammers,  Steam  and 
other  Power. 

Heat.  Horse  Power. 

Hydraulics. 

Hydro-geology. 

Indicators.  Iron. 

Lifts,  Hoists,  and  Eleva- 
tors. 


Lighthouses,  Buoys,  and 
Beacons. 

Machine  Tools. 

Materials  of  Construc- 
tion. 

Meters. 

Ores,  Machinery  and 
Processes  employed  to 
Dress. 

Piers. 

Pile  Driving. 

Pneumatic  Transmis- 
sion. 

Pumps. 

Pyrometers. 

Road  Locomotives. 

Rock  Drills. 

Rolling  Stock. 

Sanitary  Engineering. 
Shafting. 

Steel. 

Steam  Navvy. 

Stone  Machinery. 
Tramways. 

Well  Sinking. 
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